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"Wait а minute — — you're talking about. TV! Je \ 


Why would | want to do TV?”- page 126 
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For information on your nearest dealer, call 1 - 800 - Hitachi C 448-2244 ) Website address. www.HitachiPC.com 
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Hitachi Introduces 


MOBILIZED 
COMPUTING. 


Starting today, we invite you to make things happen from wherever it is 


you happen to be. То extend your reach so dramatically that previously incon- 
venient details-like time, space, the Pacific Ocean-are no longer a problem. 

The means to this are the new 
Hitachi PC Series M and Series C 
Notebooks. Potent tools in your 
endless struggle to manage events 
far from where you actually are. 


Each embodies the Mobilized 


Computing "concept. Meaning 


every Hitachi Notebook comes 


d в b Hitachi DC Series C Notebook. F ully featured, optimized for communications 
rea y to communicate y eve ry Available with 1 1. 8" active matrix screen, Pentium® 120 MHz CPU. 


$.3 №5 and 1.$ high, yet floppy drive is built in. 


po p u | ar means- AC G om p uServe® Hitachi PC Series M Notebook. Optimized for multimedia presentations 
' 6х CD-ROM drive, LAN pore 


Available with 11.8 "active matrix screen and Pentium? 133 MHz CPU 


Hitachi Notebooks shared virtues. Ready to communicate 


Prodigy? the Web and two-way fax. 


via 28.8 Data/Tax modem and pre-configured Netscape Navigator’. 


Each is engineered on the premise “доска Online CompuServe” Prodigy”, and Winx" Lte 
that no intelligent person should waste his expensive time configuring 
modems or attending to other cyber- trivia. So, it's all mounted and ready to 
work at first startup. Built to standards exemplified by a five year warranty 

It's amazing the effect that a well-placed word from you can have. 

The point of Mobilized Computing is to project those words to any 
point on the planet. Our apologies to any colleagues HITACHI 


"SER Л О A М 5E B.E 


who thought that when you were away, you were акау. [es we vri o], 


Remote Control 


© 1996 Hitachi PC Corporation (USA). All rights reserved. Mobilized Computing” and Remote Control" are trademarks of Hitachi PC Corporation (USA), which may be registered in some jurisdictions, 


The Intel Inside Logo and Pentium® are registered trademarks of Intel Corporatrion. All other marks are owned by their respective companies. 


AS WE ORIVE DOWN 


I'M STRAPPED TO THE 
TOP OF THIS TRACER HERE 
AT THE PARTHENON 


MEANWHILE, 
OUR ORIVER IS 
LISTENING TO 
"ZORBA THE GREEK" Е О 


ON THE 6-C2 
STEREO. * э. 
Voci ي‎ еы соле таз гейде 


Dont miss this and other dramatic stories of the all-new Mercury Tracer оп the radio, 


THE ALL-NEw 1007 MERCURY TRACER. 


THE SMALL CAR THAT THINKS BIG. 


HELP SMOOTH 
OUT THE BUMPS. ALL 
OF WHICH MEANS 
"ZORBA' BARELY 

MISSES A BEAT. 4 


NOW, IF THE ALL-NEW MERCURY 
{ TRACER CAN HANOLE THE STEPS OF 
THE PARTHENON, IMAGINE IT HANOLING 
| SOMETHING EVEN MORE TIMELESS, 
; LIKE... POTHOLES. 


or dial 1 800 456-3729 or visit our web site e http://www. Mercuryvehiclescom 


Mercury (2 


IMAGINE YOURSELF 
IN A MERCURY 
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А CARDMEMBER GOES SHOPPING 


JERRY SEINFELD 


{ Comedian, Author, Cereal Lover } 


Chair . Shoes 5. Television 
Globe . Lamp 3. Pez Collection 
Rug . Basketball . Cereal Bowls 
Shoe Polisher . Computer . Cereal 

Sink . Coffee Table 9. Fridge 
Goldfish . Video Game 20. Satellite Dish 
Vacuum 4. Cleansers 21. Bike & Stand 
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6. 


The American Express” Card is welcome at all 
| i E kinds of places. Just ask Jerry, who uses his Card 
| t A for everyday items, as well as for the things that 


make him, well, Jerry. In fact, it’s so widely accepted, 


i 


Jerry uses it wherever he goes. No kidding. 


{ You can find items like Jerry's at these establishments: } 


v 


The Sports Authority Crate & Barrel Furniture 
RadioShack Rand McNally Travel Store 
Petland Discount Hammacher Schlemmer 
E W. Woolworth Co. Sears 


iL 
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{ Апа if you're in Jerry's neighborhood, New York City: } 
ABC Carpet & Home Food Emporium 
Bicycle Habitat Palazzetti 
Desco Vacuums The Lighting Center, Ltd. 
Nobody Beats The Wiz 


fash id registered trademark е 
. егу X Dowloader, Fiery XJ Spooler an 
stScript is Wade maikot Adobe Systems Inc 
me. istered trádemark of Novell, Inc. 
indows is а Җа f i 
© 1996 Canony.S.A. 


Introducing the network compatible, 
Color Laser Beam Printer 360PS. 


You want a color laser printer that stands out. But it's got to 
go with your network, right? Then the new Color Laser Beam 
Printer 360PS from Canonjs'the perfect match fotyour business. 

The Canon C LBP 360PS puts all 16.7 million colors of the 
tainbow.within.your.reach..It's.plug.-n-.play,.and.connects.easily 
with Macintosh? Windows" and UNIX operating systems, plus 
Ethertalk, TCP/IP, and Novell® IPX networking environments. 
Innovative Fiery XJ Downloader" and Spooler™ soft- A 3 
ware give you unmatched flexibility when download- Adobe Postscript 
ing PostScript" files and managing network printing. Which means 
While you"print, your computerisifree to go on to the пех job; 

And because Canon's the leader in laser technology, you'll see 
vivid, continuous. tone color at blinding speeds. With the Built-in 
Fiery” XJE" controller, the C LBP 360PS prints out З full-color 
put pages per minute, with a resolution of 600 dpi. Plus, it 
driven feeds letter-or legal-size paper with a capacity of up to 
600 sheets. In fact, the C LBP 360PS makes color printing so 
efficient, it can't help but make you look good. 

ВОВ you're looking for athigh-quality, color laser.printer 
to.go with your network,^we have the system that їз the 
solution. The C LBP 360PS from Canon. For more information, 
just call 1-800-OK-CANON. Or visit us on the Web at 
http://www.usa.canon.com 


Canon 


WiTH THIS SYSTEM, YOU COULD CHANGE 


THE TREBLE FROM YOUR BATHROOM. WE DON’T 


KNOW WHY YOU WOULD. Вот you COULD. 


Welcome to Stage 3. A new line of Kenwood home 
products designed to do nothing less than simplify the 
way people interact with their technology. The first 
product is the Stage 3 Home Theater Controller (KC-Z1). 
A Dolby* Digital (AC-3) audio/video controller that 
integrates and controls up to ten other audio and 
video components. It also includes THXG Cinema and six 


channels of output for 


surround sound. But the 
heart of Stage 3 is the 
portable TouchPanel. 
This intuitive graphic 


interface lets you oper- 


ate your controller from 
any room in the house. 
Press an icon on the 


reen апа you сап do 


ОИ 


digital delay. And only the 


u, please call 1-800-KENWOOD or check 


е EA E : 
out our brand new web site at www.kenwoodusa.com. 


KENWOOD 


HOME AUDIO. CAR AUDIO. COMMUNICATIONS. 


* Dolby and AC-3 are trademarks of Dolby Laboratories Licensing Corporation. THX is à registered trademark of Lucasfilm Ltd 


© 1996 Kenwood U.S.A. 


Your mission, should you choose to accept it, 
begins at http://www.mission.apple.com. 


1 the 


Mission: Impossible. The Web Adventure. 


Old economic theories say we have to decide how to allocate scarce resources 


among alternative uses. 1 New growth theory says ... 


[OO 
28$, too, 
MS 


Bullshit! we're in this world, it's got sc bjects, sure jot these IC 


stems is JUSt wrong 


f about scarcity a 


Onomist Paul Romer, page 148 


30 Rants & Raves Reader feedback 


41 Electric Word Bulletins from ont line of the Digital Revolution 


59 Fetish Technolust 

69 Scans People, companies, and ideas that matter 
82 Reality Check The future of schools 

84 Raw Data Stat s 


86 Geek Page Multicasting 


88 Follow the ey Betting on Moore's Law 
90 Deductible ets The genetic progra 
92 Updata The Lotus v. Borland deadlock, Rocket Science, Toy Story.... 


94 CyberRights Now Clipper's last gasp, fighting Leis's BBS BS... 


ELECTROSPHER 


Context 


98 Herd Mentality By Jerry Shi 
106 Key Memories By John Sch 
112 Relucta 


IDÉES ORTES 


121 Declaring Independence By John Perry B 


122 Silencing Internet Voice By Craig A. Johnsc 


159 Street Cred 
165 Just Outta Beta 


175, Net Surf 


220, Nicholas Negroponte 


Cover: Photography and digital collage 
Introduction: Adams Morioka Inc.; digit 
Danish translation courtesy of Direct L 


s Porto; Bill's head: Boulat-Jobardi/SIPA Press. 
: Icon West. 
ommunications Inc. у 


The Netizen: The War Agai he Future 
The Buchananite spasm isn't just a war betwee res, but between epochs - with refugees 
of the dying Industrial Era lashing out against the onrushing Digital Age. By John Heilemann 


psoft Morphs into a Media Co 


ew physics, Cliff Pi er proposes 9 
^ 
o around a k hole. By Phil Patto 


Barnes is a true techno 
gn her clothing, fabrics, a 


k, adeptly using technology 
urniture. By Michael Sand 


According to Albert Bressand and Catherine Distler, it's not 


ch. By Peter Schwartz 


evolution. 
Robert Rossney 


uld be the next interactive 
let them steal your head. | 


where ideas beget nearly 
nyone? By Kevin Kelly 


irtist Fred Toma elli enter through 
e bloodstream. olin Berry 


ing. Now promoters 
ukihiro Hatano 


a problem - it's an addiction. 


E С \ To Martin Hash, the blur between reality and illusion 
В By Daryll Рода! 


‘You can now officially 
take “Summer Life 


and “French Club Treasurer” 


off your resume, 


Cheers. 
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You've heard it before. Technology is going 


to increase your efficiency, your customer base 
and your growth. All you have to do to join the party 
is reinvent the soul of your company. Again. 
Youre not alone. Companies have spent billions 
of dollars on business transformation schemes. Droves of 


management consultants hit the beaches, dug up dirt, 
presented extensive recommendations, then snapped their 
attachés closed and left. 

But, according to InformationWeek magazine, 
two-thirds of those reengineering plans failed for one simple 
reason. They were never properly implemented. People 
werent trained well. Systems were improperly installed. 
There was no room for growth, or the unforeseeable. 

Maybe you should talk to the consultants the 
consultants consult. The IBM Consulting Group’ under- 
stands business transformation, business technology. and 
the specific needs of individual industries. Sure, we 
can talk about it. But we can also plan it, build it, install it, 


IBM, IBM Consulting Group and Solutions for a small planet are trademarks of IBM Corp. © 1996 IBM Corp. 


manage it and train your folks to make the most of it. 
So you get results, not just reports. 

One easy and revolutionary way IBM helps get you 
immediate results is by broadening access to your online 
information securely. Instantly extending your enterprise 
outward to customers and suppliers. Without sacrificing your 
original investments in systems, hardware and applications. 

With each day, the world of networked computing 
offers more opportunities and transformations than ever 
before. And the minds and resources of IBM are committed 
to helping you get from here to there. 

Get started. Drop by www.ibm.com/solutions to 


learn how IBM is helping companies worldwide compete. 
Or call 1 800 IBM-7080, ext. C203, and well send you 

a free l6-page booklet on how IBM can help your business 
thrive in a networked world. But dont put it off. 

The paradigm could start shifting again. 


Solutions for a small planet" 
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A Quantum high-capacity drive isn’t merely 
a faceless storage facility for all your data. Its 
high-performance and high-capacity features 
are crucial for thousands of applications. Take, 
for instance, “rapid prototyping.” A procedure 
where a computer and a laser sculpt plastic 
to make exact bone replacements. To do so, 
the computer needs one of the fastest, most 
reliable drives available. Which explains why 
our 4 GB high-capacity disk drives are used 
for the job. The result allows people to resume 


their normal, everyday activities. (Whether 


_ they're into swimming or simply hanging by 


their fingernails.) For more information, visit 
our Website at http://www.quantum.com. 
Or give us a call at 1-800-624-5545, ext. 140. 


(Mother Nature may never forgive us for this.) 


Quantum 


©1996 Quantum Corporation. The Quantum logo 
istered trademark of Quantum i 


is a regi ion. 


AnthroCarts! 


AnthroCarts are so flexible. You 
have dozens of shapes and sizes 

to choose, plus over 50 accessories 
to configure your cart exactly 
the way you want. 


And they have a Lifetime Warranty! 
Made of steel and high density particle 
board, these AnthroCarts are as tough as nails. 


Ш 5 See them all in our catalog, then call 
= — us direct to order. We'll ship to 
you the very next business day! 


Call for your 
free catalog: 


800-325-3841 


6:00 AM to 6:00 PM PST, M-F 


Anthro Corporation 
Technology Furniture” 
10450 SW Manhasset Dr. 
Tualatin, OR 97062 


Umm Fax: 800-325-0045 
ANTHRO E-mail: sales@anthro.com 
Since 1984. Prices from $299. For a lower cost line for the home, 


ask for our SOHO catalog. GSA contract. Available for OEM applications. 
Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 
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produced by Steve Lillywhite _@_ 
http://www.dmband.com E 


Mac compatible. Some models require Epson coated paper for 720 dpi color printing. EPSON and EPSON Stylus are registered trademarks of Seiko Epson Corp. ©1996 Epson America, Inc. 


SON COLOR INK JET PRINTERS. There are 8 zillion colors sleeping in your 
ter. 463,911 shades of red alone. Too many blues to count. Ochres and mauves and glow-in-the-dark 


ell, it’s time to let them out. All it takes is an EPSON Stylus Color II printer. Call 1-800-GO-EPSON 


Ever seen an idea pole vault off the page? Well, with an Epson ink jet printer, it's pretty simple. 
Just print your ideas out in 720 x 720 dpi of intense, Photo Quality, acrobatic Epson Color. Then stand back. 


YOU'VE GOT TO SEE IT Kj EPSON COLOR: 


WE’RE БАСК 
Ш AND THIS TIME 1 
ВИ WE'RE BRINGING 
THE WORLD 


After a wildly successful inaugural 
year, the New York Music Festival 
returns for another week of new 
music and cutting edge technology. 
15 clubs, 400 bands, seven nights 
all for 4 ($50 after June 1). 


Each club will be equipped with 
computers with direct highspeed 
internet access to live music in clubs 
and other festivals around the world 
as part of the Global Internet 
Gathering (THEGIG.COM). Imagine 
seeing and hearing performances 
(from London, Tokyo, Paris, 
Montreaux, Chicago, San Francisco, 
Amsterdam, Sydney, Jerusalem and 
many other locales) from your own 
computer at home in realtime. And 
check out the best new music live at 
the clubs in New York as a Festival 
attendee. 


Participate by posting your own per- 
formance from anywhere in the 
world on our open mike website 
hosted by HOTWIRED, Chat with 
musicians as they attend and com- 
ment about the largest music festi- 
val and internet event the world has 
ever seen...or heard. Tour clubs 
around the world without ever miss- 
ing a beat. Receive a specific listing 
of music you are interested in and 
be directed to it during 
THEGIG.COM, or buy a CD online. 


Register to attend the NEW YORK 
MUSIC FESTIVAL by sending your 
name, address, and photo (passport 
Size) to: 
New York Music Festival 
Registration 
361 Broadway, Suite 111 
New York, NY 10013 
or register online through our 
website at http://www.thegig.com 
Bands and managers submit demos 
ONLINE ONLY. Follow directions at 
our web address or write us. 
No snailmail submissions will be 
acceptec. For technical help call: 
212.343.9290. 


m г LUG-IN NEW 


ПОИ TECHNOLOGY SYMPOSIUM 
ae a July 16-18 
Three days of intensive seminars for those who need 
to know how the trends in new technology are chang- 

ing the music industry. 


EGIG. COMI For registration information contact us at 212.780.6060 


or visit our website: http://www.jup.com 
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Chris Young of Tarrytown, New York 

We know you love controlling your investments 
online with us, accessing real-time quotes, 

monitoring the latest news about your holdings, 

and entering stock trades at low discount commissions 
day and night. But that sweater that was supposed to 


be in there five minutes? It's no longer a large. 


PC FINANCIAL NETWORK 


America's Leading Online Brokerage 


You'll get attached to it. 


Call 1-800-237-PCFN. On America Online: Keyword PCEN. On Prodigy Jump PCEN. 
PC Financial Network-is a service of Donaldson, Lufkin & Jenrette Securities Corporation. Member NYSE, SIPC. 


Subscription information subscriptions@wired.com 


Debating the New Economy 
John Heilemann’s article on the new economy ("It's 
the New Economy, Stupid,” Wired 4.03, page 67) is 
formation and distortions that some 
of its underlying truths are almost totally obscured. 

For starters, to compare tax rates in the US with 
those in the now-pathetic economies of Europe as 
evidence that the notion that America is overtaxed 
is “silly” speaks for itself. Lower taxes generally equal 
more growth. (Japan's low-tax, zero-growth economy 
is beset by drastic overregulation, a collapsed real 
estate market, an appreciated yen, and deflation — 
none of which is a function of taxation levels.) 

Additionally, describing Senator Phil Gramm's 
solution for stagnating wages — cutting taxes — 
as “odd" is way out in left 
field. After-tax income is what 
really matters, and cutting 
taxes will result in an increase 
in that income. 

Thirdly, asserting that 
"a balanced budget is a pre- 
requisite to prosperity in the 
21st century," that Clinton's 
massive “human capital" 
spending proposals were too 
modest, and that even greater 
government "investment" 
(spending) is necessary, and 
acknowledging that high tax 
rates “could severely hobble 
the new economy” - all with- 
in two paragraphs — is patently 
absurd. Those three priorities 
cannot be reconciled, even if 
the solution of deeply cutting (as opposed to stream- 
lining) the Pentagon budget is implemented. 

| agree with Heilemann on several points: Buchanan- 
ism must be fought vigorously, as should government- 
imposed censorship of the Net. The overall education 
level of the public needs to be improved so that more 
of us can catch the Third Wave. Bill Clinton's proposal 
to give favored tax status to postsecondary education 
expenditures — an approach that focuses on and 
encourages individual initiative rather than instituting 
yet another government program - is a great place 
to start. 

What we need is a smaller, less expensive, infor- 
mation-age government that takes less from our 
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pocketbooks, deregulation — including of the pseudo- 
regulations contained in the tax code to help spur 
innovation (the computer industry is one of the 
least regulated, and look at its vitality) - and the 
decentralization (netization) of government at all 
levels. 

Heilemann’s they're-both-wrong, l'm-above-it-all 
mentality and a lack of realistic suggestions, coupled 
With a not-so-thinly disguised leftist economic per- 
spective, ruined a potentially enlightening discussion 
on how the new economy is going to shape politics — 
and vice versa. 

Brad Jacobsmeyer 
bradj@eskimo.com 


| greatly appreciated John Heilemanns article on. 
presidential politics and the new economy. He high- 
lighted two key causes of the rising inequality — the 
explosion in information technology and increasing 
globalization of markets and production processes. 
Heilemann, however, makes the same mistake 
as Labor Secretary Robert Reich, arguing that edu- 
cation and an investment in our human resources 
is the answer to these problems. There's no question 
that education is important, but research that I’ve 
recently completed on Silicon Valley labor markets 
highlights two fundamental problems that a single- 
minded focus on education doesn't even begin to 
address. 
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First, while the number of knowledge-intensive 
jobs has exploded in the region in the last 15 years, 
so has the number of low-skilled, low-wage jobs. 

A large amount of low-wage computer and electronic 
assembly work is still done in this country, largely 
by Asian women working under difficult conditions. 

Furthermore, the expansion of high-technology 
firms in the region has been accompanied by an 
expansion of low-lying office and manufacturing 
buildings, with rapid growth in related service indus- 
tries. The additional mushrooming of suburban 
development and shopping malls connected with 
the economic growth of the region has led to the 
expansion of low-wage retail sales and consumer 
services. Here in Silicon 
Valley, the heart of the infor- 
mation economy, the occu- 
pations with the greatest 
job growth include such 
“low-knowledge” jobs as 
retail salespeople, reception- 
ists, cashiers, and janitors, 
right next to the general 
managers and the computer 
and electronic engineers. 

All those low-knowledge 
jobs are not peripheral jobs 
that will disappear in the 
new economy. Education 
alone does not address the 
need to upgrade wages 
and working conditions in 
these occupations. 

Second, the rise in various 
forms of contingent employment — temporary, part- 
time, contract labor – means that even highly skilled 
workers face economic insecurity and downward 
pressures on wages. In Santa Clara County, the 
heart of Silicon Valley, contingent employment has 
accounted for all net job growth since 1984.This 
reflects the corporate trend to decrease the size of 
the core workforce and turn everyone else into the 
economic shock absorbers of the highly competitive 
and volatile global economy.This creates problems 
for skilled and unskilled workers alike. None of these 
people has job security, and access to benefits and 
health care is difficult. Real wages for all occupa- 
tions in temporary agencies have declined by nearly 
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15 percent over the last five years, according to the 
Bureau of Labor Statistics, while real wages for tech- 
nical occupations have declined nearly 28 percent. 
The key to economic renewal lies not just in 
increased public sector investment in education and 
infrastructure. We also need collective action to 
ensure that a fair share of the wealth created by the 
new economy makes its way down to workers. Wages 
and benefits do not rise just because the government 
wants them to, they rise when people demand it. 
Maybe people can address these problems through 
traditional unions. Maybe people need a hybrid orga- 
nization — a cross between a professional association 
and a traditional trade union. Or maybe people can 
come together and organize through cyberspace. But 
without collective action, we are all at the mercy of 
the new economy.This may come as anathema to 
Wired readers who promote the independent/entre- 
preneurial/libertarian values of high-tech culture. 
Yet, this much is certainly true — as long as we remain 
isolated in our cubicles we are going to get stomped 
like geeks at a grunge show. 
Chris Benner 
wpusa501¢3@aol.com 


Taking a Stand on Standards 

While the issue of Netscape's commitment to open 
standards may be open to question (Rants & Raves, 
Wired 4.03, page 33), the question of an HTML 3.0 
“standard” is not: HTML 3.0 has no status whatsoever 
as a standard, and it disturbs me that Wired is perpet- 
uating this misunderstanding. 

Standards are a funny thing; they take time to 
develop. And along the way they change and mutate, 
split apart and evolve. The original draft standard 
of HTML 3.0 expired in September '95, and work on 
it as a monolithic document has ceased, although 
work on various sections of it continues. The World 
Wide Web Consortium maintains a math page at 
www.w3.org/pub/WWW/MarkUp/Math. Those inter- 
ested in the path from draft standard to Internet 
standard should read the Internet Engineering Task 
Force document “IETF Structure and Internet Stan- 
dards Process” at www.ietf.cnri.reston.va.us/structure 
.html or the “Internet Official Protocol Standards" 
(aka"STD1") at dsO.internic.net/std/std 1.txt. 

HTML 2.0 is a proposed standard and may become 
an Internet standard this November. HTML 3.0 never 
made it past draft status. 

Murray Altheim 
murray@spyglass.com 


Go Ahead - Crack This Code 

In“Wisecrackers” (Wired 4.03, page 128), Steven 
Levy makes a common mistake, claiming that no 
unbreakable crypto systems exist. During World 
War Il, the US used two: Navajo and one-time pads. 
Only in wartime would the government come up 


WIRED JUNE 1996 


with a hack like Navajo. But one-time pads have been 
around for a long time, and are proven unbreakable. 
Turns out generating a one-time pad is not too hard. 
A reasonable engineer should be able to put together 
a reasonable system in a day to a few weeks, depend- 
ing on the sophistication of the users and the user 
interface.A nice system would give a choice between 
a dozen CDs (for bit strings), а dozen random-number 
generators, and newspapers (for random seeds). 

You could even bury the magic numbers for each 

of those in the cyphertext, using several levels of 
indirection. 

bandit 

bandit@cruzio.com 


Turkle Me This 
Shame on the editors of Wired for the sexual hype 
they used in “selling” Pamela McCorduck’s thought- 
ful, insightful profile of Sherry Turkle (“Sex, Lies, and 
Avatars," Wired 4.04, page 106). The article was as 
substantive and provocative as its subject. But the 
title and the introductory quote (pages 12-15) mis- 
represent the article's contents and take Turkle’s only 
reference to sexuality completely out of context. 
The decision to plaster that quote across a two-page 
spread says worlds about Wired's perception of its 
audiences interests (not to mention its intelligence 
and gender). 

| often use Wired in my classes as an example of 
a cutting-edge publication; l'Il use this issue to illus- 
trate that some things haven't changed: sex sells — 
even in a cutting-edge magazine with a highly 
educated, affluent audience. And, if your editorial 
judgment is to be believed, thoughtful analysis and 
substantive discussion do not. 
Dianne Lynch 
Chair, Department of Journalism 
St. Michael's College 
Colchester, Vermont 


“Is online sex like having an affair? Is it my business 
because I’m married to you? Or is it like you're reading 
pornography and it's none of my business?" Sherry 
Turkle asks. But perhaps online sex does indeed 
affect the partner in a marriage even if it is like read- 
ing pornography. 

| suspect the majority of clinical psychologists and 
psychiatrists would consider any significant bent 
toward pornography or online sex within a marriage 
to be an indication that something is sexually amiss. 
Will distributed personality lead to virtual polygamy? 
William Herrera 
wherrera@lookout.com 


I’ve Heard That One-to-One Before 

It was amusing to see David Weinberger, a marketing 
guy, so taken with the “revolution” he erroneously 
ascribes to Martha Rogers's one-to-one marketing 


Ha 


strategies (“One-on-One with One-to-One’s Martha 
Rogers,” Wired 4.03, page 152). 

These principles have been working just fine for 
more than 100 years under the more prosaic name of 
direct marketing, though only in the last several years 
have software and other high-tech marketers discov- 
ered the cost-effective benefits that direct-response 
media and lead-generation strategies offer. 

In 1886 Richard Sears, a railroad telegraph opera- 
tor, found himself with a supply of undeliverable gold 
pocket watches. He also had a list of 20,000 station 
masters, each of whom, he reasoned, would be a 
logical prospect for an accurate watch. He marketed 
the watches “one-to-one” to his fellow railroaders. 

As direct marketing has blown the doors off mass 
marketing, a parade of individuals and companies 
have attempted to divert the stream through their 
own little marketing mill by renaming it. We've 
had relationship marketing, target marketing, niche 
marketing, customer bonding, and, yes, one-to-one 
marketing, long before Rogers came along. 

And before Weinberger becomes too frightened 
by Rogers's so-called learning brokers, he ought 
to check out the activities of major list brokers such 
as Worldata Inc. with its WebConnect link brokerage 
service and Direct Media's CatalogLink, both of 
which are designed to facilitate the kind of one-to- 
one communications Rogers seems to think she 
discovered. 

As for the issue of privacy, the Direct Marketing 
Association has been addressing that prickly prob- 
lem, with increasingly better results, for many years. 
"Junk mail," 1 often say,"is an offer sent to the wrong 
person." The DMA and most everyone else in the 
industry is working hard to make sure we get the 
right person, the first time. 

George Duncan 
duncdirect@aol.com 


Barksdale’s Barking 

To quote Jim Barksdale ("Netscape's Secret Weapon," 
Wired 4.03, page 154):“1 don't know of a company 
that's created a brand quicker than we have. And by 
the way, over a period of a year and a half we have 
never run an ad." 

Now, can truly admire the pride he has in Net- 
scape's accomplishments, but he must not have been 
surfing the Web during that year and a half. If | see 
that"Download Netscape Now" banner on one more 
site's ad space | think I'll go looney. Oh, and if he 
means print ads, please ask him to turn to page 151 
of Wired Scenarios 1.01. 

Art Thompson 
art@sensenet.com 


Our Hubble Apologies 
Tired: Wired magazine. For not publishing the URL of 
the Hubble Space Telescope Eagle Nebula pictures 
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(“Crown of Creation,” Wired 4.03, page 156). 

Wired: Natural History magazine. For not only 
naming the nebula, but giving the URLs of the pic- 
tures, Galileo spacecraft developments, and comet- 
spotting info. 

Mark S. Tomes 
mtomes@oboe.gina.calstate.edu 


To Spam or Not to Spam 

The four-page article on the self-proclaimed Spam 
King, Jeff Slaton (“Spam King! Your Source for Spams 
Netwide!” Wired 4.02, page 84), is such a monument 
to hypocrisy that | barely know where to begin. 

Last year you refused to run a HarperCollins adver- 
tisement for the book How to Make a Fortune on the 
Information Superhighway, by Laurence Canter and 
me. You did this, supposedly, because the contents 
were at odds with your very high principles. Now you 
devote a prominent article to the activities of Slaton, 
who openly cites our book as the basic source of his 
marketing techniques. Can | presume you finally 
understand what freedom of speech means spiritual- 
ly as well as legally? What do you really think is the 
difference in the ultimate effect of mentioning my 
book in an article and running a print ad to sell it? 
Martha Siegel 
msiegel@squeaky.free.org 


Bangalove 

Thank you, Wired, for your wonderful article “Banga- 
lore” (Wired 4.02, page 110).1 first went to India as 

a young architect in 1969.1 drove overland from 
Europe to Ahmedabad, a city of 4 million in Gujarat 
state north of Bombay. I fell in love with this gargan- 
tuan country. 

And | fell in love with the Indian ice cream, espe- 
cially caju drach and kasar pista (cashew and raisins 
and pistachio). You could only get ice cream in two 
places in Ahmedabad in 1969: опе was a restaurant 
in the Law Garden, the other was at night in Manik 
Chowk, in the center of the old city near the stalls of 
the gold and cloth merchants. Brass tubes 30 inches 
long and 8 inches in diameter gleamed from beneath 
burlap sacking.The tubes were filled with the most 
delicious ice cream | had ever tasted. It had been 
made that day, without refrigeration, by surrounding 
the brass tubes with ice and salt and turning them 
just like grandma used to. 

In the banks, changing money was accompanied 
by an endless paper trail through a series of oversize 
ledgers.The lights dimmed, hours went by, and even- 
tually | was given rupees in exchange for the brass 
numbered token | had been given for my travelers 
checks. Lots of cows and carts and bullocks and camels 
and bicycles in the streets. Lots of three-wheeled 
Vespa taxis and a few old Hindustan cars (1950s 
Hillmans). Hutments by the riverside with kerosene 
lanterns twinkling in the night. 
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In 1983, | returned to the motherland. Things were 
going a bit faster, though I still could not buy a Time 
magazine or any other American or British publica- 
tion.The flow of hard currency out of the country 
was not permitted. More bikes, more mopeds, more 
Vespas, more ice cream. Prepackaged ice cream bars 
and cups and rockets and snow cones were available 
from many small shops which now had freezers. The 
lights still dimmed.The ledgers still creaked open. 

In 1989, | returned again. | bought a computerized 
train ticket. Ice cream was everywhere. There was not 
a place of commerce where you could not get a cone. 
The hutments boasted rooftop TV aerials. Lots more 
motor scooters, cars, and trucks; the Japanese had 
just been granted a license to make something other 
than a Hindustan. 

For 10 or more years, | have been telling friends 
that India would become the country of invention 
and wealth of the 21st century. Few of them paid 
attention, but now it's happening. Bangalore is not 
a blip on the screen of history — it is the start of a 
surge of industrial and business activity that will 
make Japan look like the small island that it is. India 
has as many resources as all of Europe combined, 
it has English as a common language, and it has 
a strong democratic foundation on which to grow. 

It will never become the West. It is too big. It will 
become a postmodern India, a place of contrast and 
wealth and limitless potential and possibility. It will 
define itself between its multicultural religious past 
and its cellular future. 

Whatever isn't wasn't, and whatever wasn't will be, 
so if you want to sell a billion of something just find 
a something that every Indian will want — like an 
ice cream cone. 

James Weisman 
Vineyard Haven, Massachusetts 


Catching Kevin, Tsutomu, John, and Jon 

My involvement in the Kevin Mitnick saga is consider- 
able and has been covered in TakeDown, by Tsutomu 
Shimomura with John Markoff (excerpted as "Catch- 
ing Kevin," Wired 4.02, page 119), and The Fugitive 
Game, by Jonathan Littman.| am the computer hack- 
er the FBI originally paid to track Kevin. 

Here in federal prison, Mitnick and | have become 
friends of a sort and speak regularly. We both have 
reviewed the galleys and discussed the validity of 
these books. We agree that the story as Shimomura 
tells it is slanted and, in some aspects, clearly erro- 
neous. In addition, it is plausible that Shimomura and 
Markoff embarked on their pursuit of Mitnick know- 
ing full well that a lucrative book deal would result. 
And though | don't necessarily agree with all the facts 
as Littman recounts them, his book takes a much 
more encompassing look at the story. Unfortunately, 
he misses the mark in terms of telling the whole 
story. | feel the book has a very National Enquirer style 
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to it, often leaving out pertinent facts or adding 
exaggerations and color. 

Justin Petersen 

asteal@primus.com 


A Cut-and-Paste Jungle 
Wired is the most aggressively hideous book | have 
ever seen, reflecting all the worst of DTP: overuse of 
color, overuse of cutesy-poo borders, page numbers, 
and ornaments, and a self-conscious design that 
seeks to draw attention to itself rather than to the 
ideas contained in the articles. 
At the same time, the articles are thought-provok- 
ing, insightful, intelligently written, and even witty. 
Suggestion: Pass out the DTP software to the writers 
and let them design their own pages. Then sack the 
design staff and parse out their former salaries to the 
writers and editors. 
Don Martin 
don@balt-rehab.med.va.gov 


Getting Wired 

In January 1996, you sent Inmate Matthew W. Rosen, 
Register No. 24165-013, a subscription of the maga- 
zine Wired. This magazine was reviewed by appropri- 
ate staff at the Federal Prison Camp Nellis, Nellis Air 
Force Base, Nevada, in accordance with Bureau of 
Prisons Program Statement 5266.5. 

Bureau policy requires this type of magazine be 
rejected from admission to a federal penal institution 
where it would reasonably contribute to the disrup- 
tion of good order and discipline. The information 
referenced in this magazine could affect the orderly 
running of this facility. 

In accordance with the above regulation, you may 
appeal this determination to our Regional Director 
within 15 days after receipt of this letter. Additionally, 
Inmate Rosen may appeal our decision through 
in-house Administrative Remedy procedures within 
15 days of his receipt of a copy of this letter. 

L. R. Turner 
Warden, Federal Prison Camp Nellis 
Las Vegas, Nevada 


Matthew Rosen appealed the board's decision and won. 


Undo 

»Alienation:The movie still attributed to Ridley 
Scott's Alien (page 133 of “Cameron Angle,” Wired 
4.04) was actually a shot from Jim Cameron's Aliens. 
"А Finicky Virgo: World War Il, which began in Sep- 
tember 1939, is a Virgo rather than a Sagittarius 
(“Biorhythm of the Web,” Wired 4.04, page 70). 
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ike desperate poker players holding weak 
hands, Department of Justice lawyers 
are trying to bluff their way through their 
defense of the Communications Decency Act. 
When the legal battle got under 
way in Philadelphia on March 21, 
the DOJ strategy began to emerge: 
Reno and company claim CDA prohibitions 
against “indecent” and “patently offensive” 
material are so narrowly drawn that only 
hardcore pornographers will fall afoul of the 
law. They also contend that the CDA’s “good 
faith” defenses make it easy for upstanding 
citizens to sidestep prosecutorial wrath. 
Fear not - someone called their bluff. 
Under cross-examination, ACLU lawyers 
made mincemeat of the DOJ’s argument that 
a government-sponsored content-tagging 
system would be a viable way to protect 
kids from Net smut. “The government is 
defending a statute that is blatantly uncon- 
stitutional,” says Jerry Berman of the Center 
for Democracy and Technology, which orga- 
nized the CIEC coalition. “We’re holding 
the winning cards.” A judgment is expected 
in June, with an appeal to the Supreme 
Court in the fall. - Todd Lappin 
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Cx tell a Lycos from an Alta Vista from 
a Yahoo! from an Infoseek from an 
Excite? You're not alone: the "search" mar- 
ket is turning into a commodity business 
faster than you can say "brand identity." 
Services such as Yahoo! and Excite - 
which have guzzled up a raft of public 
financing while generating little or no rev- 
enue - are attempting to redefine them- 
selves as "high value" brands. And when 
that doesn't work, they're forking over 


upward of US$5 million annually for a 
spot on Netscape's search page. 

The alternative, pursued by Lycos, Ink- 
tomi, and Infoseek, is to license their tech- 
nology far and wide, burying it behind 
existing brands. As one director of business 
development at a prominent search engine 
maker told us recently (sotto voce, of 
course): "My job is to make my company 
name disappear." Preferably before the 
valuation of his company's stock does 
the same. - Ned Brainard 
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Who's іп and Who's 
in Washington 
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Reed Hundt Steve Case Janice Obuchowski Larry Pressler William Schrader Rupert Murdoch 
Now that Congress Нез the Big Man Bush's former Everybody wanted After AT&T barreled Sure, Murdoch and 
has reformed the Online. Back in telecom adviser the ear of the onto the ISP market, hisfellow media 
nation's telecom 1993, AOL had founded Nextwave, Senate Commerce stock in Schraders moguls want free 
law, all eyes are only 350,000sub- ^ a company that is Committee chair PSINet nosedived, ^ space on the air- 
оп ЕСС chair Hundt scribers. Now it walking away a when the telecom along with that of ^ waves to go digital. 
to work out the boasts 5 million big winner in the bill was in play. other Washington, But lawmakers on 
niggling details. and could double FCC's latest round Now nobody cares ОС, Net service Capitol Hill are 
And don't forget: that by 1998. of wireless phone about him. He may providers, includ- giving him static. 
the devil is in the auctions. even lose his seat ing UUNet and - Mark Lewyn 
details. in November. Netcom. 


2111 Everybody's Favorite Scapegoat: Really, we don't have it in for the Germans, but next to China, Germany's the world's best source of 
Stupid Internet Tricks. This spring Michael Fuchs, the president of Germany's Wholesale and Foreign Trade Association, had bad news to announce: the country's export growth will slow. 
considerably this year. But at least he had something to blame: the Net. The problem, you see, is that global customers are using this Internet thing to actually compare prices and get the 
best deal, and, regrettably, German exporters were simply not offering the best deal. Sure, maybe Germany's high cost of labor and steroidal currency might have something to do with it, 
but hey, when in doubt, blame the medium. = Horseshit: The Communications Decency Act's chilling effect ripples ever outward. A netizen of rec.equestrian - where horse lovers and 


owners discuss the finer points of caring for and breeding 


the animals - reports that passage of the CDA has dramatic- 


ally decreased discussions of animal husbandry and stable » 


The Brain 


үү to finger a bad cop? Some- 
time this summer, the Chicago 
Police Department will begin using 
a crude neural network program to 
do just that. BrainMaker Profession- 
al will sort through the files of more 
than 12,000 officers and spew outa 
list of cops whose records suggest 
they’re drinking too much, shaking 
down store owners, or otherwise 
screwing up. 

In test runs, Internal Affairs says 
BrainMaker picked up subtle pat- 
terns that eluded experienced super- 
visors. IA claims it would take a staff 
of 30 investigators to get the same 
results. The software costs US$795. 

Hundreds of forces - including 
Detroit’s and even Amsterdam’s - 
have expressed interest. Looks like 
the Mark Fuhrmans of this world 
can run, but they'll have a harder 
time hiding. - Taras Grescoe 
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obert Gellman, executive director ofa 
new Net arbitration project, describes 
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" “In cyberspace it doesn't 

to apply the laws of any particularjuris- 
diction,” Says Gellman. “What we hope 
will develop from this project is the law 
of the Net." On the Web at vmag.law.vill 


.edu:8080/. - Steve G. Steinberg 
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¢ Swatch Timing Limited 
acknowledges that performance 
of its obligations hereunder 
is critical to the success 


of th е е am es . 29 That's how the Swatch contract reads 


for this year's Centennial Olympic Games. 
We're the Official Timekeeper. And an equal 
dedication comes with every Swatch watch 
we build. 

Clearly demonstrated by the limited 
edition Chronometer called Perfect Timing.* 
While the venerable Contróle Officiel Suisse 
des Chronométres certifies its precision, 
the movement itself is identical to that of 
any standard Swatch. 

So while we sometimes put our com- 
mitment to accuracy in writing, we always 


* 


put it on your wrist. & 


m cr 


100 
OFFICIAL TIMEKEEPER OF THE 1996 OLYMPIC GAMES. Atlanta996e 


* For further information on availability, please call 1-800-U4SWATCH. 


© SMH (US) Inc. 1996 
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fter dictating a few minor changes, the SEC 
conditionally approved Spring Street Brewing Co.'s 
Web-based stockholder trading system earlier this year. 
Although Nasdaq and the NYSE aren't exactly quaking 
in their boots, Andrew Klein, CEO of the New York-based 
Spring Street, dreams the decision spells the beginning 
of the end for brokerages and middlemen who jack up 
the price of securities trading. 
Part of the reason for the approval is Steven Wallman, 
left, an SEC commissioner and Wired subscriber who 
has been playing with computers since his college days 
at MIT. According to 
Wallman, the commis- 
sion is enthusiastic about 
the benefits digital technology will bring to Wall Street. 
Besides, he also sees some advantages for the SEC. 
“Unlike other technologies, such as the telephone, the 
Internet has some advantages from the regulatory 
perspective,” says Wallman. “When you broadcast over 
the Internet, the SEC can surf it just as well as anyone 
else.” — Steve G. Steinberg 


maintenance. 2111 Malaise-ia?: Conflicting reports last month from Malaysia, the country 
many a futurist looks to as a new center of Asia - and, indeed, the world. While its rivals and 
neighbors, China and Singapore, merrily announced waves of Internet speech regulations, 
the Malaysian government stayed silent. In March, Tengku Mohd Azzman Shariffadeen, 
director general of the Malaysian Institute of Microelectronic Systems, even went so far as 
to pronounce that the government had 

decided to keep the Net unregulated to promote it as "an instrument for democratizing societies." Speaking as he was at a Java develop- 

ment conference in Singapore, where even chewing gum is a punishable affront, Shariffadeen certainly knew his words were taken quite 

literally. But apparently he forgot to read his own newspapers. Just two weeks prior, the Malaysian Star reported that "those making 


libellous and disparaging remarks about the country via the Internet will be penalized under new regulations being studied by the 


Luddite Crash Pad: Town and Country 


Size 10x 12 10x7 

Windows 2 1 

Food rabbits and turnips pimento loaf 

Entertainment books, bombmaking books 

Plumbing no yes 

Social contact minimal minimal 

Pen pals yes yes 

Sex life ? ! 

Supervision US$10 million/year FBI hunt $22,000/year 
(estimate) $1 million/year postal inspections incarceration 
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PHOTO ABOVE: PHOTOFEST 


Election ‘96 
Currency speculation 
Axcess 

WonderBra 

Hard Candy 

Penis enlargement 
Kevlar fashions 
Sex Pistols '96 
Liposuction 

Talk Cents 
Paperless office 
64-bit level 
Techno DJs 
Didgeridoo 

Star Trek Voyager 
Myst II 


Malaysian Government." Indeed, 


"When the new regulations are 
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None of the above 
Gene sequence patents 
tiff 

Zero gravity 

Urban Decay 
smallpenis.org 
Personal armored cars 
Sex Pistols '78 
Westwood bustles 
Net2Phone 

Officeless office 
96-bit level 

Mongrel DJs 

Mattel Optagon 
Hypernauts 

Myst 


The Scarlet Letters of 


America Online is looking like 
Puritan New England these days 
- complete with community 
punishments. In the last three 
months of 1995, more than 
250,000 customers were hastily 
booted from the service - most 
for violating AOL's Terms of Ser- 
vice Agreement, reports invest- 
ment banking firm Robertson 
Stephens. *The bigger cause of 
forced removal appears to be 
antisocial behavior. We believe 
this number is surprisingly 
large,” said its recent study. 

At this rate, up to 1 million users 
will be shunned this year. AOL 
president Ted Leonsis may com- 


pare himself to TV programming \ 
wizard Brandon Tartikoff. But ч 
he’s looking more like the Puritan Ҹ 


magistrates – dispensing the scar- 
let letters “AOL.” - Ned Brainard 


introduced, those found to have acted against the country through lies and libellous statements will face the music,” said Malay information minister 


Datuk Mohamed Rahmat. Sounds like the two officials need to get on the same bandwagon. =И!боо4 News for Apple: Regardless of its current 


financial straits, Apple keeps winning various competitions and proving it has a superior product to Wintel-based 


machines. The lastest one is certainly worth relating. Seems Apple evangelist Guy Kawasaki challenged Microsoft toa 


live competition to determine which platform was easiest to set up. No one at Microsoft took the bait, but the editor » 


Digital Twist 


movie Twister. 


eather is a touchy subject among filmmakers – despite 

the millions of dollars at their disposal, they've never 
been able to order up sunshine or cirrus clouds. Now comput- 
ers have given godlike powers to at least one director, Jan 
DeBont, who conjured 300-mph digital dust storms for his 


DeBont describes the tornado as “the film’s main character,” 
occupying 25 minutes of screen time; Industrial Light & Magic 
whipped up the whirlwinds using proprietary 3-D animation 
software, applying 322 effect shots. “Because it’s always chang- 
ing, we could never have used a traditional model to create the 
tornado,” he notes. “The computer allowed us to take you right 
into the eye of the storm.” — Paula Parisi 
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Friends їп 
High Places 


Publishers Association meeting. The result: the Macintosh took considerably less time to set up - 


О“ benefit of the CDA: We know who 
our enemies are. And now, apparently, 
we may know who our friends are, too. 

After storms of protest over the act, Con- 
gress figured out that the Internet is becoming 
a force in US politics. In response, 20 leaders 
formed the bipartisan, bicameral Internet 
Caucus to represent Net users on Capitol Hill. 

Spearheaded by Representative Rick 
White (R-Washington), the Net-savvy roster 
includes Speaker Newt Gingrich, Senator 
Patrick Leahy (D-Vermont), Senator Conrad 
Burns (R-Montana), and Representative 
Anna Eshoo (D-California). 

Some members already walk the talk. In 
March, for example, Eshoo introduced an 
alternative to the CDA. Leahy and Burns 
have introduced legislation to counter the 
Clipper II key escrow proposal. 

What’s in the forecast? Maybe we'll see 
some more intelligent politics, if not policies, 
for the information age. - Todd Lappin 


» at Windows Sources, a technical trade journal, did. The competition was held at a recent Software 


16 minutes 15 seconds, compared with 26 minutes 15 seconds for the Wintel machine. But that's not the amazing part. Truly incredible was this fact: competing against the über- 


geek from Windows Sources was not Mac-savvy Kawasaki – И was a 10-year-old named Max Stein. =Ill Up in Smoke: Microsoft's recent announcement of the SIPC - the Simply 


Interactive РС – may seem like a crass power grab by a company lusting for unmitigated control over the PC market. But if you buy that, you're thinking too small. SIPC is a set of 


standards for "making the PC an appliance," in Mr. Bill's words. (Or was that Steve Jobs in 1984?) This time, Microsoft's taking on the entire PC and consumer electronics market. 


But really Bill, “PCs т your living room"? Half a dozen new communications standards? Makes you wonder if he’s been sitting around a hookah with Trip, Nolan, and Larry. 2111 


ailing to Antarctica is all in 

a day's work for Mountain 
Travel Sobek, an adventure trav- 
el company. Nice work, if you 
can get it. For the rest of us, the 
adventurers and WorldTravel 
Partners launched TerraQuest, 
a "Web experience company." 


WIRED JUNE 1996 


Virtual Antarctica has every- 
thing but ice: photographs, 
maps, wildlife info, and dis- 
patches from experts on board, 
including Antarctic expedition- 
er, photographer, and author 
Jonathan Chester and travel 
writer Richard Bangs. 


During one voyage, the site 
was updated twice daily, with 
live chat sessions. A satellite 
communications specialist and 
a programmer carried three 
satellite communications sys- 
tems and a gyroscopic antenna 
on the ship - all of which may 


make for cool trips but can cre- 
ate logistical nightmares. 

Project director Christian 
Kallen's next expedition is to the 
Galapagos Islands. Look for the 
debut of Virtual Galapagos this 
summer at www.terraquest.com/. 
- Susan Kuchinskas 


PHOTOS BELOW: JONATHAN CHESTER 


Guess //wwwhere 


UPS. has just: 


revolutionized.com 


Check out our bomepage on 
the World Wide Web or look for us 


the:SHIPPING// MN 


(@ business. 


> 


Leave it to UPS to take the hassle out of shipping pack- 


ages worldwide. In fact, everything you need is just a 
few keystrokes away. Introducing UPS on the Internet, 
a direct link between your computer and UPS. Now 
you can track packages worldwide. Arrange same-day 
pickups* Even calculate shippin 


g costs instantly, right 


© 


from your computer. And to reach Customer 250 


WORLDWIDE 


Service, just use e-mail. It’s a quicker, easier ^ ric sponsor 


Е 


way to interact with UPS. Which means 
it’s a quicker, easier way to get things done. 


MOVING at the SPEED of BUSINESS: 


IBM & PHILIPS SEMICONDUCTORS 


The point of this story is the red one on the next page. It's called the IBM TrackPoint" pointing device, 
and while it may be miniscule in size, its impact on keyboard design (not to mention sales of IBM 
ThinkPad systems) is immense. > Our tale begins in 1988 in the mind of one person — IBM scientist 
Ted Selker. Back then, Ted realized the traditional computer mouse left something to be desired; namely 
compactness and ease of use. So he created a fingertip device planted squarely in the center of the 
keyboard. Presto. A faster, less tiring way for people to use their computers, without their hands ever leaving 
the keyboard. > What developed next is what innovation (and this ad campaign) is all about. In response 
to IBM’s need for an ideal microcontroller, Philips Semiconductors came “on-board” with the design-in 
of their advanced TPM Microcontroller. Many deadlines and decisions later, TrackPoint technology 
debuted in October, 1992 as the centerpiece in IBM’s ThinkPad™ 700 notebook series. This milestone 
was followed by an agreement enabling Philips to market TrackPoint software embedded within the micro- 
controller as an OEM drop-in solution. > A success story, to be sure. But the best part is yet to come. As 
we speak, IBM and Philips are working hand-in-hand on next-generation pointing devices powered by 
a Philips microcontroller now in development. When completed, this cutting-edge controller will offer 
superb integration plus a range of innovative features. > So, is there a moral to our story? At CMP’s 
OEM Group, we believe it’s this. When companies like IBM and Philips work together as one, the results 


can be extraordinary. And that’s hardly a small point to make about the power of our audience. 


CMP Publications, Inc. 


Philips Innovators (from left): 
Bill Houghton, Chuck 
Seaborg, Ata Khan. 


IBM Innovators (from 
left): Bob Olyha, Joseph 
Rutledge, Ted Selker. 


For more information about the TPM749 or other microcontrollers, contact Philips Semiconductors at 1.800.447.1500, ext. 1256 or http://www.semiconductors.philips.com 
To learn more about IBM TrackPoint pointing devices, call 214.280.6065 or access http://www-i.almaden.ibm.com/cs/showtell/ui/tp.html 
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To advertise in Electronic Buyers News, EETimes or OEM Magazine, E-mail CMP at gjoerger@cmp.com. 


ROBERTSON STEPHENS MUTUAL FUNDS 


INFORMATION AGE FUND 


MANAGED By Ron ELIJAH 


Investing in small cap technology 
companies with revolutionary products 
and services, such as the Internet, 
multimedia, wireless communications, 
networking and software. 


Ron Elijah also manages the 
Robertson Stephens Value+Growth Fund. 


Now open for investment. 


Call Me 


800-766-3863 


E-MAIL: funds@rsco.com 


A fund that concentrates its investments 
ina few sectors may be subject to greater 
share price fluctuations than a more 
diversified fund. 


e 


/ 


For more information, including other management fees, expenses and special risks associated with short selling, call ROBERTSON 
Robertson, Stephens & Company LLC, distributor, for a prospectus. Read it carefully before you invest. Past perfor- STEPHENS & 
mance is no guarantee of future results. You should realize that investment return and principal value will fluctuate so COMPANY 


that shares, when redeemed, may be worth more or less than their original cost. 
BRINGING THE FUND MANAGER TO YOU 
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The War Against 
the Future 


The Buchananite spasm isn't just a war between 


cultures, but between epochs — 


with the bitter refugees of the dying Industrial Era 
lashing out against the onrushing Digital Age. 


By John Heilemann 


\ \ hen you first come across Frank R., 


you’d never guess the truth - that what’s going on 
with the American electorate is, in a way, all about 
what’s going on with him - since Frank possesses 
certain characteristics that suggest he may not exact- 
ly be the average man in the street. For one thing, 
Frank is an atheist who keeps a crucifix and a Star 
of David dangling from his rearview mirror (“just in 
case”) and who harbors suspicions about the “gotdam 
media” so intense that he refuses to reveal his last 
name to the only reporter who has ever bothered to 
ask. For another, he makes his living driving a taxi. 
On the night shift, no less. 

Even so, in most respects, Frank is irresistibly typi- 
cal. A chain-smoker with pallid gray skin and reced- 
ing, mousy-brown hair, he is of middling age, middling 
height, middling weight, middling intelligence, and 
of no distinct partisan loyalty. He is on his second mar- 
riage, to a woman who works as an office manager at 
a local wholesaler. Despite the fact that both he and his 
wife have been laid off in recent years, Frank thinks 
things are going fairly well for them - for now, at least. 
His prognoses for the country’s future and his own, 
however, are somewhat grimmer. 

“Everything just seems so up in the air,” Frank was 


John Heilemann is national affairs editor at Wired. 


This is not political coverage as usual. 
Wired magazine and its online 
cousin HotWired have joined forces 
to produce The Netizen, a new mag- 
azine/Web site providing an inno- 
vative package of daily, weekly, and 
monthly coverage of the 1996 presi- 
dential election, the last campaign 
of the unwired generation. 

John Heilemann provides in-depth 
analysis in these pages. He is filing 
an up-to-the-minute diary of the 
campaign in his "Impolitic" column 
on HotWired (www.hotwired.com 
/netizen). Mso look for Brock N. 
Meeks, who is reporting daily in 
his column "Campaign Dispatch." 


saying the night we met, as 
he drove me through a gentle 
snowfall to the airport in 
Buffalo, New York. *Didn't 
used to be like this. Used to 
be, the companies took care 
of their employees. Now you 
read about all this downsiz- 
ing, hear about it every day 
on TV; people losing jobs they had for 20, 50 years. 
My wife, she likes her job, seems pretty steady, but 
you can't count on it being there tomorrow. That's 
one good thing about being a cabdriver. Nobody's 
gonna downsize you." 

Since Frank had picked me up outside a Pat Bu- 
chanan rally, and since it happened to be the Tuesday 
in March that Bob Dole's sweep of Georgia and the 
New England states put an end to any lingering fan- 
tasies that Buchanan might become his party's presi- 
dential nominee, I asked Frank what he thought of the 
Republican field. “Not much,” he said. Buchanan? “No 
way.” Dole? “War hero, decent guy, but too old.” Lamar 
Alexander? “Who?” As for Bill Clinton: “I voted for 
him last time, but he hasn’t done anything, or at least 
not much. And what he did do was way too liberal.” 

When I asked whether that meant Frank believed 
politicians have the power to deal with the econo- > 
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my’s problems - downsizing, falling wages, and the 
rest - he was adamant: “Of course they have the power. 
They are the power! But the only thing they ever seem 
to do is make themselves rich - them and their lobbyist 
friends. I mean, it’s outrageous. They promise and 
promise, but things keep getting worse and worse. Look 
at the crime, the welfare, the drugs, the trash on TV.... 

“First thing Га do if I were president? Everything I 
could to help working people,” he went on. “First thing 
Га do is call in the heads of all the big companies, all 
the Fortune 500 guys, and Га say, Look, you're not get- 
ting any more help from the government - no more tax 
breaks, no more loans, no more pork barrel, no more 
nothing - until you get rid of the robots and give the 
jobs back to the working people. Get rid of the robots, 
Га tell them, or you're off the government tit. I don’t 
know if id work, but you gotta try something. Or else 
things are just gonna keep falling apart more and 
more. Used to be, America was the greatest country on 
Earth. Now, well, probably still is. What Pm worried 
about is, for how much longer?" 


0 far in the 1990s, the anxiety 


expressed so vividly by Frank, and shared by millions 
in its spirit, if not its quirky specifics, has been the 
central fact of American political life. The anxiety is 
bipartisan, ecumenical. “It’s almost a cliché it's so 
pervasive,” says Andrew Kohut, director of The Pew 
Research Center, an independent polling outfit in 
Washington, DC. “In general, people used to be hopeful 
about the future. They assumed things would get pro- 
gressively better. Now, they worry intensely about 
everything related to the future. They sense a sort of 
... unraveling." 

Some of the anxiety is whiny - the empty wailing of 
a society suffering from the delusion that the astonish- 
ing, anomalous years after the Second World War were 
normal. Much of it is natural, a by-product of the 
chaotic transition from the age of steel to the age of 
silicon. But whatever its roots, the anxiety has been 
raw fuel for the larger dynamic driving politics of late: 
the crumbling of the established order, with its hollow 
Democratic and Republican hierarchies, in the face 
of an emerging new world. 

In 1992, a recession-addled electorate, filled with 
foreboding about the transformation of the old econ- 
omy into the new, inflicted on George Bush a vicious 
drubbing that left his party with its lowest share of the 
popular vote in 80 years. In that year, too, Ross Perot 
defied whatever wisdom still counseled against a bla- 
tantly unhinged, bat-eared billionaire running for 
president, and did better than any independent since 
Teddy Roosevelt. Then came 1994. This time, voters 
fearing a future of social and moral breakdown handed 
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over control of both houses of Congress to the Republi- 
cans for the first time since the 1950s, while delivering 
to Bill Clinton's Democrats a rout that shook the party's 
structure from top to toe. Although 1992 favored 
Democrats and 1994 favored Republicans, the overrid- 
ing emotions were identical: uncertainty and unease 
veering into frustration and ire. 

The same forces are churning today, with a vengeance. 
But something is different. In 1992 and 1994, the insur- 
gents - Clinton and Ross Perot on the one hand, Newt 
Gingrich on the other - joined the chorus that America 
was going to hell, and gazed back longingly on the 
postwar era. At the same time, however, they chal- 
lenged the nation to face up to the future: to the fact 
that the arrival of the information age was indeed 
disruptive, but also inevitable and full of immense 
potential. For every Clintonian paean to *a place called 
Hope,” there was a lecture on the new economy. For 
every Newtian denunciation of the “counterculture,” 
there was a disquisition of the Third Wave. 

What threatens to play out before us now is the most 
pristinely backward-looking election in many years. 
On one level, this is inevitable: whenever an incum- 
bent president runs, the race is mainly a referendum 
on his stewardship. On another, it has everything to do 
with the two contestants. In Dole, the Republicans are 
offering a candidate who physically and spiritually 
embodies the nostalgia for the postwar years. In 
Clinton, the Democrats have a standard-bearer who 
no longer sees much upside in being an “agent of 
change"; 1992’s candidate of hope seems poised to 
run as 1996's candidate of fear. 

Actually, both candidates do. Faced with the raft 
of disordering, disorienting changes that mark this 
premillennial moment - from globalization and the 
Digital Revolution to the rise of an increasingly multi- 
cultural America - and mindful of the anxiety-induced 
upheavals of the past two elections, Clinton and Dole 
are likely, in different ways and to different degrees, 
to endorse the electorate's angst. And mollify it. And 
pander to it. And exploit it. Some days, they will 
merely hint that America can somehow keep hold of 
the past. Other days, they will wage war on the future. 

It won't be the first time. A hundred years ago, the 
country found itself in a remarkably similar situation: 
deep in the throes of the shift from a farm economy to 
an industrial one, from a rural society to an urban one, 
and from the old Anglo order to a nation awash with 
immigrants. “Americans everywhere,” writes historian 
Robert Wiebe, “were crying out in scorn and despair,” 
gripped not just by economic insecurity but by con- 
cerns that traditional values were being trampled. In 
the 1896 election, those fears were given voice by Pop- 
ulist William Jennings Bryan, who represented the 
reactionary agrarian class (“Destroy our farms and the 
grass will grow in the streets of every city”) and was » 
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Buchanan is fighting 

on behalf of those 

who think the warp-speed 

RD into the future 
у everything 

hey hold dear. 
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beaten by William McKinley, who aligned the Republi- 
cans with the forces of ascendant industrialism. 

Neither Dole nor Clinton can remotely be compared 
to Bryan, but the Great Commoner's ghost is very 
much astir in the 1996 race. It has settled comfortably 
into the stolid, Scotch-Irish frame of one Patrick J. 
Buchanan and helped animate a movement whose 
ultimate impact remains opaque. Buchanan's moment 
of grace last winter was brief. Nevertheless, the pas- 
sions and resentments he ginned up were real and 
broadly felt. Clinton and Dole watched it happen and 
were spooked - and then altered their rhetoric to echo 
his, in ways large and small. 

In this as in much else, Buchanan has set the tone 
for the campaign and, perhaps, for what will come 
afterward. After all, Bryan's defeat in 1896 was not the 
end for him, or for the constituencies he championed. 
Their great, dubious, ultimately futile achievement 
would come later: Prohibition. Just as prohibitionism 
(which sparked culture wars in its day that make 
today's look like schoolyard spats) was about something 
more fundamental than banning alcohol, Buchan- 
anism is about something more basic than protection- 
ism or abortion or immigration. It is about attacking 
progress. Buchanan has never mentioned any plan 
to instruct corporate America to *get rid of the robots." 
But then, that may be only because the idea hasn't 
crossed his mind yet. 


all great pieces of performance art 


or stand-up comedy, Buchanan's stump speech was 
never rendered the same way twice. Only its opening 
(a lame joke about how he would nominate his wife, 
Shelley, to replace Hillary Rodham Clinton) and its 
close (a dead-on imitation of the president oozing, 

“I feel your pain,” followed by, “Friends, you get me 
that nomination and we'll put him in the crossfire, and 
he will feel the pain!”) were predictable. In between 
was an ever-changing array of riffs and gags, which 
Buchanan was constantly honing, to the endless fasci- 
nation of the reporters who followed him. After every 
speech you could find them on the bus, replaying their 
microcassettes like a pack of Deadheads searching for 
the tiniest variations in a fresh take of “Dark Star.” 

His supporters were equally captivated for many of 
the same reasons. Buchanan is one of only a handful 
of contemporary politicians who treat oratory as an art 
(following any speech, he was always ready to critique 
his rhythm, or the timing of his laugh lines), and his 
work from the lectern was masterful by any standard. 
More to the point, unlike his main Republican rivals, 
Buchanan actually had something of substance to say. 

A few days after my cab ride with Frank, I caught up 
with the Buchanan bus - or, as the candidate himself 
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was fond of calling it, the Pitchfork Express - and 
stayed with it, off and on, for three weeks. Because 
Dole's triumph was clear by then, the size of the press 
corps hanging with Buchanan dwindled fast. But 
the size and enthusiasm of his crowds did not. From 
Dallas to Detroit, and Oklahoma City to San Jose, 
Buchanan continued to turn out throngs up to 1,500 
strong, long after any hope that he would win the 
Republican nomination had been obliterated. The true 
beliefs that drew these true believers varied. What 
they had in common, though, was a sense, as Harvard 
political philosopher Michael Sandel puts it that “indi- 
vidually and collectively, we are losing control of the 
forces that govern our lives." 

In some Buchananites, that sense has festered and 
curdled into a bitter paranoia. A small but significant 
share of them are out-of-the-closet 


conspiracists: the sort of people prone What Buchanan's 

to ranting about black helicopters and 

the New World Order and thesubver- true believers had 

sion of American sovereignty by a 

treacherous cabal spearheaded by the in common was a sense 
Council on Foreign Relations, the 

Bilderbergers, and the Trilateral Com- that “we are losing 
mission, and carried out by globalist 

institutions from the World Trade control of the forces 


Organization to the Federal Reserve. 
“We have to get America back for 
Americans,” one fellow told me at a 
rally in Nacogdoches, Texas. ^The UN's in control now. 
We've got a Polish general running the Joint Chiefs. 

I believe this is the end for our country." 

This is the language of the militia movement, and 
Buchanan employs it in ways both obvious (condemn- 
ing something called “PD 13,” a presidential directive 
he claims *would have created a permanent consign- 
ment of United States troops to a New World army, 
under the command of General Boutros Boutros- 
Ghali”) and subtle (promising to “restore the constitu- 
tional republic of our founding fathers' dreams"). 

An intellectual and a sophisticate in the garb of a pop- 
ulist, he understands full well the elements he's court- 
ing when he rails against a Wall Street elite with last 

names like Goldman and Sachs, Rubin and Greenspan. 

But most Buchanan people are not entranced by 
visions of treasonous plots and Zionist schemes. Look- 
ing around, they see a political and financial class 
taking care of itself, often at the expense of, and cer- 
tainly without regard for, average working Americans, 
who in turn find themselves besieged by forces they 
have vanishingly little power to affect, let alone mas- 
ter. They see immigrants swarming across the borders 
to take away the few jobs that have not been exported 
overseas. They see the collapse of the nuclear family 
and the rise of a dangerous underclass. They see multi- 
national corporations thriving while their own 178» 


that govern our lives." 


He 


А Faster than your 
mm Uncle Ralph can 
get it together... 


Greetings from the 
Taylor family! 

It’s been said that time waits for no one... Except, that is, when Uncle EasyPhoto 

Ralph wants to take a picture. Thank goodness getting photos into your 

computer doesn’t take nearly as long - thanks to EasyPhoto Reader. With Reader can 

the quick press of a button, ClearScan™ technology captures up to 1200 dpi . œ 

enhanced resolution, true colors, and sharper details from your own put It in 

photos. Crop, resize, rotate — even remove red-eye in the Photo Workshop. 

EasyPhoto Reader Works with almost any application. And it plugs right a letter. 


Greetings from the 
Taylor family! 


Begin with an :asyPboto Reader Drag and drop Print out a great 
ordinary letter, ou add your your photo looking document 
invitation, flyer, etc. photos quickly anywhere with with sharper, true 
and easily with the EasyPhoto software color results — all 

push of a button. (included!) for only $249. 


into the back of your computer (no board required). Integrated ClearPrint™ 
algorithms automatically adjust your photo so it prints perfectly on any inkjet 
or laserprinter. And you get it all for only $249. (Mac version also available). 
It's never been easier to create more memorable letters, invitations, flyers, 
reports — even a web page - with your own photos. To get an EasyPhoto 
Reader, just ask your retailer or call 800-275-5734 to order. 


Call 
800-275-5734 
for A FREE 
trial CD! 


“The results are nothing short Visit our web page at 


The easiest way to get your photos into a computer! of stunning" — PC Magazine http//srww.easyphoto.com/storm/ 


Be ready 


t) 


д: 


800-58-POWER / www.powerbar.com (IN CANADA: 800-500-56 


1996 POWERFOOD, INC 


“Every Monday I blade along this stretch the energy I need to perform at my best. 


of road that runs along the water and 
under the Golden Gate Bridge. My friends 
think I should find another road. “Too 


They're low in fat, highly nutritious 
and made from healthy ingredients 
like fruit, grains and oat bran. Why 

hilly” they say. “Too much work.” But I’ve should I find another road? I have 

always relied on PowerBars’ to give my body plenty of PowerBars. And I love the view." 


-STEVE YOUNG- 
CHOCOLATE * MALT-NUT S&C WILD BERRY ا‎ APPLE-CINNAMON №. ВАМАМА f MOCHA 


Sim-ply Irresistible 
When the illusion’s gotta 
be really real, you’ve 
gotta go full bore. SimEx 
builds a line of electric 
simulators that'll leave 
your tongue hanging. 
Plus, the company will 
custom build and pro- 
gram a sim for your 
needs; their equipment 
was used in New York 
Skyride at the Empire 
State Building and Jour- 
ney to Jupiter at the US 
Space and Rocket Center 
in Huntsville, Alabama. 
And if you can't afford _ 
to buy, SimEx does rent 
out its simulators - but 
come on, you know you 
have to own one. Electric 
Simulator: US$8,000 to 
$16,000 per seat. SimEx 
Inc.: +1 (416) 597 1585. 


Force-Feeding 


Need a little palpable 
reality in your virtual 
environments? Immer- 
sion Corp.'s Impulse 
Engine 2000 is a force- 
feedback joystick with 
two degrees of freedom 
that can simulate sen- 
sations such as liquids 
and springs. Imagine 
crashing a race car in 

a videogame and actu- 
ally feeling the reaction 
of the car as it smashes 
into the wall. Other 
applications of the 
Impulse Engine include 
the simulation of med- 
ical procedures such as 
catheter insertion. If 
you need a little output 
to your hand's input, 
the Impulse Engine may _ 
be your answer. Impulse 
Engine 2000: US$4,995. 
Immersion Corp.: 

+1 (408) 467 1900. 


Blue Is/Not the Sky 


A thoughtful, somewhat 
brooding edifice, the 
ICG 355i is sure to handie 
your scanning conun- 
drums with a calculated 
sangfroid. Its oversize 
A3 drum lets you scan 
negatives, linework, and 
transparencies in one 
batch. And it’s almost 
idiot-proof: artificial 
intelligence automati- 
cally generates lookup 
tables to best reproduce 
the copy. The unit boasts 
an analysis resolution 
of up to 8,000 dpi, and if 
your horizon shot looks 
a bit toxic, you can use 
355i's color-correction 
feature to paint the 
atomic sky a soothing 
cerulean. Nothing is 
true. Everything is per- 
mitted. 355i: US$83,000. 
ICG: +1 (908) 813 3107. 


Surfin’ the Wave 


Cirque Corp. has ported 
its GlidePoint trackpad 
technology to the key- 
board. The WaveKey- 
board has an ergonomic 
split-key design with a 
trackpad built into the 
wrist rest, It’s compati- 
ble with DOS, Windows 
3.1, and Windows 95. 
Along with your nifty 
new keyboard, Cirque 
throws in Bodysavers, 
stress-relief software 
that will remind you to 
take breaks and sug- 
gests simple exercises 
while you toil away in 
front of your screen. 
After all, a stress-free 
customer is a happy 
customer. GlidePoint 
WaveKeyboard: US$93. 
Cirque Corp.: (800) 454 
3375, +1 (801) 467 1100. 
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Hi. Sure, you have to go to the dealership to test-drive and buy them. But 


to scope out the new Plymouths, you can just fire up your World Wide 


Web browser and point it to http:/www.plymouthcars.com. You'll arrive 
Plymouth Neon 


at Plymouth Place" on the World Wide Web. Dive in among the hyperlinks and 


you’ll find a virtual showroom full of information on Plymouth Neon (sedan and coupe), 


Everyone in the 
Pliymouth at th 


http://WWw.ply 


Plymouth Voyager and Grand Voyager and even upcoming models like the new Plymouth 


Breeze family sports sedan. 6 There’s more too: 


information on leasing and financing programs; 


Plymouth Breeze 


schedules for our Plymouth Place mobile showrooms; information on our Automobility 


Program for drivers with disabilities; contests; photos; news of special events; and 


Always wear your seat belt. 


jump-offs to other automotive hot spots. And not a sales contract in sight. So next 


time you're cruising the Net, stop by our place-Plymouth Place. (Did we mention the 


check, at Plymouth Place on the Web, the schedule Plymouth Voyager 


worid can 


mouthcars.com 


for the Plymouth Place mobile showrooms at malls and other locations all 
over the country, or visit your local Plymouth dealer. Oh, and by the way, everyone in 


the United States can also reach us at the same phone number: 1-800-PLYMOUTH. 


One clever idea after another. ^ That's Plymouth. 


Dish on the Dish 


Every kid wishes for the 
Bionic Woman’s super- 
power hearing. The 
SuperSonic Ear from Wild 
Planet Toys lets budding 
ornithologists listen to 
birds and other sounds 
outside normal hearing 
range. A satellite-dish 
amplifier transmits 
seunds through a pair of 
headphones and allows _ 
kids to listen without 
scaring away animals or 
tromping through nat- 
ural environments. Also 
useful, but not necessar- 
ily recommended, for 
spying on older siblings 
and neighbors. Avail- 
able this fall. SuperSonic 
Ear: US$22 to $24. Wild 
Planet Toys: +1 (415) 
247 6570, email explore 
@wildplanet.com. 


Big BioBox 


Personal stereos have 
always been about big- 
ger and better - but 
inner peace? Samsung’s 
MAX555 is a personal 
stereo that caters to the 
New Ager in all of us. 
The MAX's personal bio- 
rhythm equalization 
system, courtesy of the 
latest in digital techno- 
logy, sets the sound to 
your cyclic mood swings. 
And when you need to 


escape, pop onthe Back- _ 


ground Natural Sounds 
system. Relax next to 

a babbling mountain 
brook, or lose yourself 
in ocean waves or spring 
rains. This big box just 
might calm your savage 
inner beast. MAX555: 
US $399. Samsung: 
{800) 767 4675 ext. 404, 
+1 (201) 229 4000. 
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4 Handle Your Data 


Faced with three hours 
of retyping paper docu- 
ments that lost their dig- 
ital equivalents? The 
DataPen from Storm Pri- 
max is a handheld per- 
sonal text scanner that 
the company says can 
read text about 10 to 20 
times faster than your 
average typist. DataPen 
uses real-time OCR soft- 
ware, so the words you 
scan show up, onscreen, 
in many popular pro- 
grams and in any of 11 
languages. Sweep it 
across the page as you 
would a highlighter, and 
convert hours of typing 
into hours under the sun 
- away from your com- 
puter. DataPen for Mac 
and PC: US$299. Storm 
Primax Inc.: (800) 338 
3693, +1 (415) 691 6600. 


Kiddie Kart 


Want to plan for your 
early retirement? Get 
the most computer- 
savvy person in your 
household set up right 
with the new Kin-der- 
Link computer table 
from Skools Inc. Made 
for kids age 4 and up, 
the table seats two and 
is equipped with a stor- 
age shelf underneath 
the desktop, a six-plug 
surge protector, and a 
wire management sys- 
tem. The height of the 
desktop is adjustable 
from 14 to 30 inches; the 
storage shelf from 7 to 
22 inches. Soon you'll 
have them doing your 
taxes. Kin-der-Link com- 
puter table: US$550. 
Skools Inc.: (800) 545 
4474, +1 (212) 674 1150. 
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A faces like a Work of art. 
It deserves a great frame. 


Designers of limited edition frames for sunglasses and prescription eyewear 


l.a.Eyeworks 


eg Gorman. ©l.a.Eyeworks, 1996. 
£ Sacramento, Josephson Opticians, Toronto, 
> Boutique, Phoenix, Peepers, Dallas, Spex, Santa Cruz, St. Charles Vision, New Orleans. 
yeworks, Los Angeles and South Coast Plaza, Costa Mesa. laEyeworks@delphi.com 


We've changed the 


(AL right, slight exaggeration. 


Sntroducing S 09 1 5 PSP 


O.K, so maybe communicating 
through your computer isn't 
something you'd consider 
incredibly taxing and laborious, but it can be, 


shall we say, a major hassle. 


Lice mack 


ae il 


That's why Global Village, the maker of 
award-winning FaxWorks" software, has intro- 
duced FocalPoint" integrated communications 
software. Only FocalPoint lets you fax, transfer 
files, exchange e-mail, access the Internet and 


manage phone calls all from one window on your 


computer, making communicating easier than ever. 


Because FocalPoint integrates all of these 
full-featured capabilities, you don't have to 


constantly switch between applications. To get 


all of your messages, you check a single in-box. 
You only need to manage one address book, 
as well. And you can also create a single 
message, address it to multiple people and 


the message will be sent out in the preferred 


dais 


OTT 


method for each person, like e-mail, fax, what 
have you. 

FocalPoint is fully compatible with both 
Windows® 3.1 and Windows 95, so visit your 
local reseller and give it a try. 

Or, call 800.436.6752 ext. 1269 for a free 
trial copy on CD-ROM and visit our Web site at 


http://www.globalvillage.com/fp9/ 


for more information. 4 


+e e ° 


Ф 
GLOBAL VILLAGE 


COMMUNICATION 


If you're not too tired. 


1996 Global Village Communication, Inc. FaxWorks, FocalPoint and Global Village Communication are trademarks and the Global Village logo is a registered trademark of Global Village Communication, Inc. Windows is a registered trademark of Microsoft Corp. 


Cruise the Internet as Fast 
as Модетіу Possible. 


The U.S. Robotics Sportster? 33.6 Kbps Faxmodem. 


The U.S. Robotics Sportster is the fastest, you need to get on the Internet 
most reliable modem you can buy. For immediately. This kit includes a 
compatibility, connectivity and cumulative CD-ROM with Internet 
throughput, the Sportster proved to excel access software, a user- 


well beyond its nearest competitors THE friendly 150-page 
in two separate and equally : World Wide Web 
uncompromising independent lab WORLD'S guidebook written just for the 


tests. And during this incredible BEST-SELLING Sportster, software for optimum 
comparative exhibition, it not MODEM. NOW Web navigation, апа free 
only outperformed other 28.8 MORE AFFORDABLE registration with NetCom, GNN® 
Kbps modems, it outperformed the THAN EVER and CompuServe® Internet Division. 


ratified standard for speed by working 
beautifully in a 33.6 Kbps mode. 


For the dealer nearest you, call us 
right away. Because when it comes 
And as if that weren’t enough, the Sportster to a modem this fast, the faster you get 
also comes with a kit containing everything it the better. 


©1-800-DIAL USR Robotics 


The Intelligent Choice in Information Access 


http://www.usr.com sales@usr.com support@usr.com 


U.S. Robotics, the USRobotics logo and Sportster are mi trademarks of U.S. Robotics. All other product names are used for identification purposes only and may be trademarks and/or registered trademarks of their respective 
companies. Product specifications subject to change without notice. Contact your U.S. Robotics representative for current product information. 


IMAGE: NASA 


Robots Invade Mars! 


rocket thunders away from Earth, target- 
A ing a distant red dot in space. Inside the 
Pathfinder spacecraft, a 25-pound robotic 
rover named Sojourner awaits its chance to 
begin exploring Mars upon arrival seven 
months later: July 4, 1997. 


Sojourner: Boldly going where no Earthling has gone before. 


Humans haven't sent machine surrogates to 
Mars since 1976, when two of NASA's Viking 
landers probed the surface during an unsuc- 
cessful search for evidence of life. NASA's next 
Mars mission failed in 1993 when ground con- 
trollers lost contact with the US$980 million 
Mars Observer before it entered Mars orbit. 

Now, under a project called the Mars Explo- 
ration Program, NASA plans to launch two small 
$100 million robotic missions to Mars every 26 
months until 2005, and perhaps beyond. 

Exploration will begin when Pathfinder's 
lander enters the Martian atmosphere and 
drops into an area called Ares Vallis. Scientists 
on Earth will see in 3-D through color stereo 
cameras as they steer Sojourner across the 
surface of Mars at a blistering speed of one 
centimeter per second. 

Sojourner's mission is to demonstrate that 
rovers the size of microwave ovens can per- 
form a useful function in planetary explora- 
tion. In humanity's first traverse across the 


Martian terrain, Sojourner will perform simple 
tasks such as measuring ground friction and 
carrying an alpha proton X-ray spectrometer 
to determine the elemental makeup of the red 
planet's rocks. 

Donna Shirley, manager of the Mars Explo- 
ration Program at NASA's Jet Propulsion Labo- 
ratory, says Sojourner navigates using "a 
combination of Earth operators 
telling the rover where to go and 
onboard control and sensor sys- 
tems that enable it to reach its 
destination without getting into 
trouble." 

Following up the Pathfinder 
mission, the Mars Surveyor '98 
Lander is scheduled to install 
a weather station near the Mar- 
tian south pole. This machine 
will dig trenches in the frozen 
soil using a six-foot-long robotic 
arm with cameras on its tip. 
Measuring the thickness of layers 
of dirt and ice left by Martian 
dust storms and winters will 
help scientists understand more 
about the planet's climatic evolu- 
tion."The action will be pretty 
autonomous," Shirley says. 

"We'll tell the robot arm to put 
dirt in the hopper and it will, 
whereas with the 
Viking landers, we'd 
have to say, Move an inch, move 
another inch. It took a very long 
time." Especially since commands 
and data take at least 10 minutes to travel 
between Earth and Mars. 

Only the first four robotic missions have 
been inked onto NASA's schedule. Ultimately, 
semi-autonomous machines could produce 
fuel, gather water, and build structures in 
preparation for human arrival. And then, 
humans will be the Martians. – Dave Cravotta 


шс 
You Like to Watch 
Last February, the most powerful 
chess computer ever built won one 
and tied two of six games against 
reigning world champion Garry 
Kasparov. It was an impressive display 
of computing brawn — but an even 
more dramatic demonstration was 
happening behind the scenes. 

To help promote the match, ІВМ 
ran a Web page updated to reflect each 
new move as it happened. The result 
was a whole new kind of spectator 
sport; the page proved so popular ~ 
attracting 5 million hits on the first day 
alone — that it temporarily brought 
IBM's server to its knees. 

Eventually drawing in hundreds of 
thousands of users from 75 countries, 
the site's popularity, says IBM's director 
of corporate communications Jeff 
Cross, proves that the Web can finally 
draw in Nielsen-sized audiences. 


- Steve б. Steinberg 


NASA plans to use rovers 
the size of microwave ovens to 
explore the surface of Mars. 


The Quiet Revolution 


M ichael Parrella is looking for partners in 
peace. His company, Noise Cancellation 


Technologies Inc., has developed the first gen- 
eration of tools designed to transform irritat- 
ing background noise into a solemn hush. “We 
can take out the noise and leave the signal," 
brags Parrella. “Our antinoise technology can 
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Okay, so you 
сап afford the 
Itsa really 

most expensive 


big small car, 


if you know 
ee CD car on the road; 


what I mean. 
that’s life. But to 


think you have to 
spend thirty grand to feel safe, well, that’s not 
only crazy, it’s downright scary. & So, when we 
sat down to design the new 
Saturns, we decided right off the 
bat that both our new wagon and 
sedan would meet all the new 
side-impact safety standards. Oh, 


not the rigid 1996 standards, 


all of this around a high-tensile-strength steel 
spaceframe, which acts, if and when it needs to, 
like a reinforced passenger cage. To help protect 
you and yours. 5 Of course, we wouldn't say 
these things without some backup. So we rear- 
ended these new Saturns. And ran them head-on 
into walls. And T-boned them. And other- 
wise smacked, crashed and buffeted them. On 
supercomputers and in the 
crash lab; all within the guide- 
lines of some of the strictest 
safety standards the govern- 
ment mandates. We even did 


some at speeds higher than 


Fender benders, you name й, insurance agent Mark 


mind you, but the even tougher 
1997 standards; today, now, right this very 
second. & And speaking of right now, in Spring 
Hill, Tennessee, at the Saturn plant, team mem- 
bers are building these new sedans and wagons 


with front and rear crumple zones and installing 


K dual airbags and height-adjustable front 
Q 


SATURN. seatbelts. And, oh yes, they're building 


Jacoba has seen it all. So he bought a Saturn. 


what the law requires. Just to 
be safe, so to speak. & Which may explain 
why, after seeing countless real-life examples 
of how different cars perform safety-wise, 
insurance agent and family man 


Mark Jacobs bought a Saturn. 


Й А 
Си ess you cou ld say h es b 1g on Every new wagon апд 
sedan already meets the 
more rigid 1997 side- 


us. If you know what we mean. 


impact safety standard. 1, 


A DIFFERENT KIND oF COMPANY A РИО ЛИШ AR. 


This 1996 Saturn SL2 has an M.S.R.P. of $12,685, including retailer prep and transportation. Of course, the total cost will vary seeing how options are extra, as are things 


like tax and license. We'd be happy to provide more detail at 1-800-522-5000 or look for us on the Internet at http://www.saturncars.com. ©1995 Saturn Corporation. 
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measurably improve society in my lifetime.” noxious helicopter noise is all but nullified 
Anyone who has sampled NCT's Noisebuster in a “zone of quiet” easy chair; static vanishes 
headphones won’t dismiss Parrella’s boast. from an AM radio; and most impressive of 
The company’s antinoise processors all but all, an assistant successfully manipulates a 
computer using voice- 
Wi re d T о 1 0 recognition software from 
p a distance of eight feet - 
The 10 most accessed links from the Whole Internet Catalog’s GNN Select with a screaming vacuum 
(as of March 12, 1996) cleaner at his side. 
Site Description URL The ao te aaa 
magic comes courtesy of 
1. Regarding Sex Sex question of the week www.regsex.com/ NCT’s new Adaptive Speech 
2. Urban Desires A"magazine on metropolitan passions" —_—_desires.com/issues.html Filter, the culmination of 
3. The Web Voyeur Video images on the Web rainier.net/~larry/web-voyeur/ five years of research and 
4. Leslie's World O'Chicks Modem grrrl resources www.gslis.utexas.edu/~Idevlin/Ilwoc.htm! tinkering. “Computers 
5. geekgirl Webzine: Geek girls unite! www.geekgirl.com.au/ have to be taught an algo- 
mond Fanaa oa Email of the stars www.islandnet.com/~luree/fanmail.htm! rithm to recognize voices, 
7. Madonna “Multimedia homage to the Material Girl" | www.buffnet.net/-5teve772/maddy.html and "her саш unte 
8. AltSex "The most important sexual organ www.altsex.org/ Hone says Parrella. When 
is the brain” we improve the signal-to- 
9. Screen Savers from A-Z Windows screensaver central www.sirius.com/~ratloat/ noise ratio, we improve 
10. Games Domain Links to more than 570 gaming resources www.gamesdomain.co.uk/ the voice recognition.” 


With speech filtering and 
other antinoise applications, 
- Gareth Branwyn NCT hopes to become the 

Dolby of digital communi- 
cancel out unwanted lower-frequency sounds cation. “Right now, the infobahn delivers 


Source: GNN Select, on the Web at gnn-e2a.gnn.com/gnn/wic/wics/index.html. 


by creating inverse acoustic waves that neu- whatever you put into the other end, including 
tralize offending clatter. The net result is the noise,” Parrella explains. “Our job is to clean 
sound of (near) silence. Now Parrella is call- up the entrance and exit paths." 


> ing on makers of planes, trains, 
Inverse acoustic waves and vacuum cleaners to integrate 


can transform irritating NCT’s antinoise systems into exist- 
noise into a solemn hush. ing products. 

Intrigued CEOs will first want to 
visit Parrella’s demo facility - a nondescript 
25-foot by 35-foot storage room near Balti- 
more, Maryland, that has been turned into a 
circus of quietude. A small pool of turbulent 
water, convulsing in response to a vibration 
generator installed below, is instantly stilled 
when the NCT antinoise system is activated; 


Get with the Beat 
Neural nets are kicking off their shoes and turning up the 
volume. The Computer Music Research Group at Cardiff Univer- 
sity in Wales is developing neural nets with the beginnings of 
an understanding of music. 

The “neural foot tapper’” is its most appreciative listener. Noise Cancellation Technologies Inc.: The sound of virtual silence. 


When fed a sequence of notes, it determines the strong beats 


After cyberspace, the world. NCT has 
already developed quieter car mufflers and 
airplane cabins, and it’s hungry for more. 


and successfully predicts human responses — tapping, nodding, 
and the like. The aim, says developer Simon Roberts, is to build 
a program intelligent enough to “automatically transcribe live 


music and synchronize instruments and editing devices.” But what can you do about a barking dog? 
Also in the UK, Danny Alexander and Neil Forrester's neural I ask. 

net Autobach (www.dept.cs.ucl.ac.uk/staff/ucacdxa/water/html) Parrella shoots back a quick answer: 

has even cracked the interpretation of pitch.— James Flint “Use а .45.” - David Shenk 
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When You Need Your 4-Color 
Business Cards And Brochures 


Printed In Small Quantities 
By Tuesday... 


Ask For Indigo! 


ee 
Meeting Material CD Covers Product Brochures Business Cards Direct Mail Presentations 
Color is sales power. And now you can print last-minute changes or customize versions for 
with magazine-quality full color in exactly high-impact target marketing - and still beat 
the quantities you really want - faster, easier, your competition to the market. 


more affordably than ever. Just ask for Indigo 


Digital Offset Color™. You'll find Indigo quality color printing service 


available in cities across the country. For the 


With Indigo you print only what you need, name of an Indigo printing source in your 
when you need it with remarkably fast turn- area call 1-800-444-1314. 
around. And it's digital, so it's easy to make And Ask For Indigo! 


ig 
DIGITAL COLOR PRINTING ON YOUR TERMS. 


Indigo, the Indigo logo and Digital Offset Color are trademarks of Indigo N.V. 
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World Wide Translator 
There's not much "worldwide" about the 
World Wide Web when your linguistic 
limitations confine you to English- 
language sites. Fortunately, Fairfax, 
Virginia-based Globalink Inc. recently 
introduced the Web Translator, its 
latest effort in a line of translation 
software. Web Translator works with 
Netscape Navigator 2.0 to convert sites 
to and from English into Spanish, 
French, or German in 15 to 20 seconds. 
Check it out at www.globalink.com/. 

- Kristin Lowe 


Bozos for World Peace 


ta destitute refugee camp near the city 
A of Mostar in the former Yugoslavia, a jet- 
lagged busload of performers from Barcelona 
- jugglers, stilt walkers, trapezists, and tum- 
blers - scramble together a loose street band 
and start marching past bombed-out build- 
ings. Suddenly, faces appear from behind the 
cratered walls. The watchers are stunned, 
unbelieving. There's a moment's hesitation, 
then they rush to join the throng. Soon hun- 
dreds of children and adults are trailing 
through the rubble-strewn streets, laughing. 
"Then you realize how strong, useful, and nec- 
essary it is, the theater," one performer later 
writes."The art, the music, the dreams...." 


Send in the clovins: Tortell Poltrona works the crowd in northern Africa. 


Finance Gets Physical 


J amie Bernardin has a PhD in optical 
physics. He has no training in finance, and 
until recently, he had no interest in the sub- 
ject, either. But now, instead of aiming lasers 
at mirrors, Bernardin designs options-pricing 
software for Bank of America. 

Surprisingly, Bernardin's career change 
isn't much of a change at all. Sure, he now 
wears a suit and holds meetings with high- 
powered traders, but the essence of his work 
remains true to the discipline he studied for 
eight years: physics. 
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What if Bozo were a hip hero of world 
peace? He'd pack a dozen silly friends and a 
bagful of gags into a tiny red clown car and 
head for the nearest UN roadblock. Indeed, 
that's exactly what a group called Clowns 
Without Borders tries to do by bringing circus 
performers, puppetry, and music - as well as 
schoolbooks, medical supplies, and computers 
- to areas isolated by violent conflict. 


Red-nosed renegades bring 


a healing dose of comedy to civilians 


in the world's war zones. 


Born in 1993, Clowns Without Borders 
emerged from the antiwar youth movement 
in Europe, with help from charismatic comic 
Tortell Poltrona. Poltrona - a 
41-year-old Spaniard known to 
balance 14 wooden chairs on his 
nose and dive off a scaffolding 
10 meters high into a glass of 
water - mobilizes dozens of com- 
edy artistes who take frequent 
trips to dangerous destinations 
at their own expense. With noted 
acts like the Desastrosus Circus 
and Italian clown maestro Leo 
Bassi, Poltrona has performed 
and held teaching workshops for 
tens of thousands of displaced 
civilians throughout Bosnia, 
the Gaza Strip, and war zones 
in northern Africa and Central 
America. For survivors of shell- 
ing, rape, terrorism, and snipers 
bullets, these red-nosed rene- 
gades bring a healing dose of 
comedy. On the flip side, the 
performers return home with a 
firsthand taste of wartime real- 
ity to shake up the complacent 
suburbs back in the so-called free world. 

The Clowns bring in just enough from con- 
tributions, T-shirt sales, and small state subsi- 
dies to cover the cost of buying their modest 
aid supplies and running a small office in 
Barcelona. In return for their labors, the per- 
formers get only personal satisfaction. Yet 
according to Clowns veteran Moshe Cohen - 
the group's only American, and the alter-ego 
of a silent slapstick character named “Mr. 
Yoowho" - that's more than enough."To per- 
form for people who haven't really laughed 
in so long - it's an indescribable feeling." 

- L. S. Loving 
Clowns Without Borders: on the Web at 
www.pangea.org/psf/index.html. 
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Our field of business is information technology 
in its widest sense. From consultancy, systems 
development and systems integration up to out- 
sourcing. It’s our belief that at the end of the 
line it is always people who make things work. 

If they are willing to cooperate, a system will 
thrive, if they don’t, it will die. So it is not enough 
to understand technology, you have to understand 
people too. How they think, feel, act. 

What puts them off and what makes them 
go. And, not least of all, how they communicate. 
Because, no matter what business you are in today, 
better ways of motivating and communicating do 
make a difference. 

That’s why we say that technology is our 
skill, but making people work with it our art. 
If that’s the approach you are looking for, let’s talk. 

About local or global assistance, about 
application, about SAP, TRITON or MFG/PRO, 
about systems development, transformation ser- 
vices or outsourcing. About any information tech- 
nology you might need to build a better system. 
You can contact us by phone: +31 30 258 68 00, 


or on the Internet: http://www.origin.nl/ 
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Human energy into information technology. 
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And he’s not alone. Since the advent of 
computers helped make possible the efficien- 
cy of today’s sophisticated financial markets, 
thousands of lab jockeys like Bernardin have 


Jargon Watch 


Battle Faxes 
A cycle of vitriolic faxes exchanged between 


clients and lawyers, fighting lovers, et cetera. 


"Here's the latest round of battle faxes with 
my record company.” 


Chip Jewelry 

A euphemism for old computers destined to 
be scrapped or turned into decorative orna- 
ments."| paid three grand for that Mac SE, 
and now it’s nothing but chip jewelry.” 


Crapplet 

A badly written or profoundly useless Java 
applet."| just wasted 30 minutes download- 
ing this stinkin’ crapplet!” 


Hose and Close 

A pattern of behavior exhibited by phone 
tech-support people who spout a bunch of 
jargon you don't understand, ask you to 
perform a bunch of procedures you don't 
follow, and then abruptly hang up. 


Plug-and-Play 

A new hire who doesn't need any training. 
“The new guy, John, is great. He's totally 
plug-and-play.” 


World Wide Wait 
The real meaning of WWW. 


— Gareth Branwyn (jargon@wired.com) 


A tip o'the bank tellers visor to Andrew Anker, John Bergin, Patrick Harrington, Scott Lawrence, and Ted Peters. 


been quietly applying their hard-science 
training to the world of high finance - and 
quietly revolutionizing the way big financial 
institutions do business. “Financial engineer- 
ing" they call it, and it's a field that's closer to 
physics than classical economics. 

“The basic starting point for pricing simple 
options is the Black-Scholes equation, which 
is basically a heat-diffusion equation,” says 
Bernardin. *The same computational meth- 
ods apply. For instance, I’m now applying the 
work I did on transverse soliton coupling in 
laser crystals to increase the efficiency of our 
risk-management tools. It's the same math." 

It's the same math. Meaning that financial 


markets behave in ways similar to the natural 


Bradley Mnemonic 

The Remembrance Agent: No, it's not a potion to help you 
remember the phone number of Suzy Schlokenheimer from 
the fourth grade. Rather, it's a Unix-based software program 
that continuously searches your notes, files, and saved email 
to reference needed information. Whether you're surfing the 
Web, writing a dissertation, or skimming an inter-office 
memo, the Remembrance Agent will identify related files in 

a window on the bottom of your computer screen. Bradley 
Rhodes, a graduate student at the MIT Media Lab, developed 
the program based on fellow grad student Thad Starner's 
earlier research, and it's downloadable from Rhodes's Web site 
(rhodes.www.media.mit.edu/people/rhodes/). He predicts the 
Remembrance Agent will be sold commercially within the 
next two years."There are а lot of people interested,” he hints. 
— Laura Linden 
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processes that govern, say, heat transfer? 

“Yes,” Bernardin says. “Exactly.” 

The explanation for this is both simple and 
profound. Although financial markets are 
arbitrary, human-driven entities - and thus 
are not subject to strict mathematical laws - 
the cumulative effect of millions of individual 
decisions to buy or sell is to create a system 
that is effectively random. Not truly random, 
but close enough. 

This means that the same mathematics 
used to describe and predict random systems 
in the physical world can also be unleashed 
on pork bellies 
and mutual funds. 
It also means that 
the people most 
qualified to design 
financial instruments and analytical software 
may have PhDs in science instead of MBAs in 
economics. 

But as David Rowe, a senior vice president 
at Bank of America with a PhD in economics, 
stresses, finance is still not a science. ^The 
work these financial engineers do is invalu- 
able. The traders use their models, but at the 
end of the day, they still have to make gut- 
level decisions. A PhD in physics doesn't help 
you much then.” - Rob Riddell 


The same math used to describe 
physical systems is being 
unleashed on financial markets. 


Jamie Bernardin: Would you trust a rocket scientist to run your portfolio? 
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ROLM Communications 


Is your phone system feeding 
you enough bandwidth? 


Introducing a high-speed Internet access 
system cleverly disguised as a phone. 


Got a 14.4 kbps modem? 28.8? If you're 
using a modem at all, you're probably 
not getting the bandwidth you need. So 


what's your phone going to do about it? 


Introducing OfficePoint™ from Siemens 
Rolm: the first high-speed ISDN system 
for small businesses. It may look like 
an ordinary phone, but plug in your 

PCs and you'll be on the Net nearly five 
times faster than the fastest modem 
can carry you. That's faster email, faster 
Web access, and faster file transfer. 

With that kind of bandwidth, you can 
even send faxes and stream video- at 
the same time. And did we mention 


it's a great phone system? 


So call us at 1-800-505-3111, ext. A1 or 
tap into the power of OfficePoint at 
www.siemensrolm.com/officept.htm. 


You can't afford to be underfed. 


OfficePoint. The 
Internet, fax, video 
marvel that happens 
to be a phone system. 
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Youre а 


Crea 


You're a 


tor. 


visionary. 


Youre a 


penny-pinching 


tightwad. 


It’s QuickTime? It directly 
controls Adobe Premiere? 
It’s broadcast quality? 
It’s under 5,000 bucks? 
Yes, yes, yes, and yes. 
Its Media 100 qx. The 
next astounding machine 


from Media 100? It's designed for all you creative 


types out there who want to use QuickTime and 


Adobe Premiere to turn out some truly outstanding 


video that's ready to broadcast to the world. The 


price is right, the machine is right. Now, stop read- 


ing this ad and go to the phone. Call now, today, 
this second, immediately. 1-800-832-8188. 
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REALITY CHECK Edited by David Pescovitz 


The Future of Schools 


digital curve. But will children be attending tradi- 
tional schools when the next period’s bell rings, 
or will they be at home, learning over the wires 
and sharpening their mouse skills instead of their 
pencils? Wired asked five experts about the little 


You've heard the hype, Today, educational technology means much more 
We asked the experts. than dim overhead projectors or crackly filmstrips 
Here's the real timetable, synched with audiotapes. The impact of the infor- 
mation age will perhaps be most visible in prima- 
ry and secondary schools as students either pass 


the technological test or fail when graded on the red schoolhouse of tomorrow. 


Public Schools Have 


Mandatory Tech 


Death of the US 


First Virtual 


Equal Technology 


Studies for Teachers 


Public School System 


High School Grads 
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educational technology _ 


specialist, The Edison 
Biojec ага г 


president of the National 


Institute for Technology 


If the public school 
system is to make it in 


Currently, students are 
teaching their teachers 


While concern for the 
US public school sys- 


Increasing numbers 
of universities offer 


the digital age, provid- 


_ing access to techno- | 


about the Net and 
digital technology. Our 


tem continues to 
mount, most of our 


courses online, but our 


experts don't think 


logical tools must 


_factorintothe plan. — 


Unfortunately, most 
of our experts agree - 


poll shows that the 
tables will slowly turn 


experts believe that 
economic factors 


that a completely vir- 
tual high school is a 


as technology studies 
become a mandatory 


alone will never bury 
public schooling in 


bright idea. Perelman 
notes that radio and 


in Education with Kidd, who says, part of a teacher's favor of private institu- mail correspondence 
"schools still work from education. Kidd thinks tions."When students courses have survived 
a very competitive that"the process may have access to more for years, though All- 

superintendent of schools, mind-set, and until be driven by students technology in their tucker believes that 


Center Consolidated 
School District, Colorado 


that attitude changes, 
schools will not be 


entering colleges from 
wired high schools and 


bedrooms than in their 
classrooms," Kidd says, 


the teacher-student 
relationship will suffer 


director of the Instruc- 


tional Technology . -. 


Program and professor 
of mathematics, UC 


able to provide equiva- 
lent tools." Even then, 


demanding similar 
resources." The prob- 


"it's time for systemic 
reform, not necessarily 


if long-distance edu- 
cation increases. On 


practical implemen- 


tation will be a slow 


process."Most teachers 


don't have phones, let _ 


lem, though, according 
to Jones, is the lag time 


the replacement of the 


system.” But according _ 


the other hand, she 
says, individually tai- _ 


between learning and 
teaching. Perelman, 


Berkeley (www.kie 
.berkeleyedu) —— 


alone computers, in 
their classrooms," 


ever the cynic, com- 
ments that the curric- 


to Perelman, public 
schooling is virtually 


lored curricula would 
be easier to "customize 


dead in Washington, 
DC, and a number of 


on a computer than it 
is in a classroom of 25 


executive editor, Knowl- 
edge Inc. and author of 


Alltucker says. Mean- 
while, Perelman main- 


ula mandated for 
those earning current 


other US cities:“Within 
a few years, it's likely 


tains an even grimmer 
outlook:“All public 


teaching credentials 
already require "tech- 


kids." Jones notes that 


high school courses 


that at least one state 
will officially abolish 


are already available 


.. overthe Net, many 


School's Out (Avon Books) 


schools have equiva- 
lent technology now: 


nology studies of 
instructional methods 


public education — 


_ possibly New Jersey, 


of which are attended 
by older students _ 


the hopelessly archaic 
technology called 


and systems. That the 
technology studied 


‘education’ that ... uses 
students and is not 


whose state supreme 


court has mandated — — 


is generally 100 to 
1,000 years old is an 


an exact equality of 
funding that taxpayers 


who've already earned 


. credits in conventional 


classes. Then again, 
Linn says,"a virtual _ 


intended to be used 
by them." 


inevitable feature of 
a state-run command 


will never accept.” 


high school is about 


as appealing to teens _ 


economy.” 


as the virtual mall.” 
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From disciplining 
cellular voice networks to maximizing 
the efficiency of paging systems, 
Trimble's Sierra" GPS timing technology 
provides the greatest performance, 
accuracy, and reliability on the planet. 
Call or email for specifications. 
1-800-787-4225 or (408) 481-7920 
oeminfoGtrimble.com 
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ENCRYPTION SCHEME 


Blank Media Costs 

Floppy disks achieved general popularity only recently (rising 
29 percent in units shipped since 1991), but, driven by the cost- 
conscious computing industry, they found their optimal price 
point early. Meanwhile, the price of videocassettes continues 
to fall even though the number of videotapes shipped has 


hovered around 370 million cassettes for the past five years. 
SOURCE: CONSUMER ELECTRONICS MANUFACTURERS ASSOCIATION 
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Encryption Methods 

As encryption plays an ever greater role in securing information, 
the battle over who controls the crypto rages on. Ubiquitous key 
escrow is the next step, and it looks as if the proposed govern- 
ment and commercial key escrow schemes aren't finding much 
favor, while private key escrow - where you retain your own keys 


- remains the most popular choice at hand. 
SOURCE: COMPUTER SECURITY INSTITUTE 
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Building on the Web 

While the Web has been hailed as the great equalizing medium, 
creating robust sites is anything but cheap. А typical Web site 
designed to handle online commerce will cost around US$1 
million in its first year. And with development time running 
twice what's expected and costs reaching four times original 


projections, be prepared for a little digital frustration. 
SOURCE: CONNECT INC 
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Trade in Education 

A trade deficit should scare you more than a budget deficit - it's 
the difference between losing cash and shifting bills between 

pockets of the same pants. But while the US lags in many signif- 
icant trade categories, education isn't one of them. So why the 
Capitol drive to cut education spending? Maybe our reps just 


haven't heard an argument they can relate to. 
SOURCE: US DEPARTMENT OF COMMERCE, BUREAU OF ECONOMIC ANALYSIS 


Exports 


'92 '93 


You;had to 
910 


The new Agfa DuoScan with 
TwinPlate™ Technology. Exclusive 
dual scanning bed design for 
increased accuracy and productivity. 
36-bit scanning of up to legal 

size for reflective, letter size for 
transmissive. Dynamic range: 3.3D. 
Resolution: 2000 X 1000 ppi. 


Line time: 7.7 ms/line, full color. 


Previews in under 10 seconds. 


Batch slide holders optional. 


under the hood. You simply never saw a desktop scanner like this. Two beds, 


two loading areas. A glass plate for reflective art, a drawer for transparencies. 


_ AdobePhotoshop 3€ - 


A 


scan a book. A 4X5 transparency. A photo. You batch scan a group of slides. Comes compete with full Adobe 


No wonder they call it the DuoScan.” An impressive dynamic range, too. So you 


Photoshop™ 3.0, Agfa FotoTune™ 


It's definitely fast. And it all looks great. That's when you realize why it doesn't color management and FotoFlavor™ 


color correction software. 


look like other desktop scanners. Because it isn't. 


www.agfahome.com 


Agfa Division, Bayer Corporation, 100 Challenger Rd., Ridgefield Park, NJ 07660. 
Call us at 1-800-685-4271, extension 5662. In Canada, please call 1-800-268-1331, ext. 4032. 


ИТИ AGFA 
YOU SEE? 
AGFA and the Agfa rhombus are registered trademarks of Agfa-Gevaert AG. DuoScan is a registered trademark 


and TwinPlate Technology, FotoTune, FotoFlavor and AgfaType are trademarks of Agfa-Gevaert N.V. Photoshop T h e comp 1 ете р 1 cture 
is a trademark of Adobe Systems Inc., which may be registered in some jurisdictions 
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| t's a standard rant, and it goes 
something like this: The Net 
is not a broadcast medium. It's 
not like TV, where just a few big 
companies pump out content 
that millions passively consume. 
Instead, 
the Net 
lets everyone publish. It's for 
many-to-many communication, 
not one-to-many. 

Which is true. Indeed, it's a 
philosophy inherent in the 
protocols and hardware that 
make up the Internet, designed 
with point-to-point communi- 
cation in mind. However, as the 
Internet grows to support new 
services beyond email and file 
transfer, its antipathy to broad- 
cast is starting to seem more 
like a bug than a feature. 

Say, for example, that you 
run an Internet stock-quote 
service from New York and 
want to send complete, hourly 
price updates to your 300 cus- 
tomers in California. Today, 
you'd have to send 300 copies 
of the same message, each 
winging its way across the 
country. It would be far more 
efficient if you could send just 
one message to California and 
then have it split off in 300 
directions. What's needed is 
some way to do one-to-many 
communication over the Net. 

The beginnings, at least, of 
such a system have been in 
place since 1992. Called the 
MBone - for multicast back- 
bone - it's a sort of TV station 
for geeks, providing live broad- 
casts of technical conferences 
to tens of thousands of com- 
puters throughout the world. 
By means of a few simple algo- 
rithms, the MBone is able to 
efficiently broadcast video 
data to supporting sites while 
still using the standard Inter- 
net infrastructure and proto- 
cols for transporting the data. 

First, a quick review of those 
standard protocols. When you 
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Multicasting 


The Internet's connected to the MBone. 


send a message on the Inter- 
net, it is chopped into pieces 
- called packets - that are on 
average about 1,500 bytes 
long. A packet is like an en- 
velope: inscribed with the 
addresses of the source and 
destination computer, it's 
responsible for safely carrying 
its piece of data. 

The packet travels over the 
network in a series of hops, 
going from computer to com- 
puter until it reaches its desti- 
nation. If a computer in San 
Francisco sends a packet to 
New York, for example (see 
Figure 1), the packet would 
first travel to Chicago, which 
would then look at the packet, 
see that it was destined for 
New York, and forward it down 
the correct link. 

Now imagine instead that 
SF wants to broadcast a mes- 
sage to all the other nodes on 
the network. Using the stan- 
dard Internet protocols, one 
message would travel from 
SF to LA, one from SF to Chi- 
cago, one from SF to Chicago 
to Dallas, and one from SF to 
Chicago to New York. Those 
three trips from SF to Chicago 
are clearly redundant: it would 
work just as well to send the 
message to Chicago once, and 
then have Chicago forward the 
message to both Dallas and 
New York. That may not seem 
like a dramatic savings, but it 
quickly adds up. 

Eliminating such redundant 
traversals is the goal of any 
multicast algorithm. One sim- 
ple technique is to choose a 
spanning tree for the network — 
a set of links that connects 
every node in the network but 
doesn't contain any loops. In 
other words, a spanning tree 
should be able to carry a mes- 
sage from any node to every 
other node - but not back to 
itself. (See Figure 2.) 

Once the spanning tree is 


chosen, a node forwards multi- 
cast messages along each of its 
links on the tree. The result is 
that every node receives the 
message with a minimum of 
network traffic. 

This technique has a few 
shortcomings, however. First, 
in many cases you don't want 
to broadcast to everybody on 
the network - just those who 
have chosen to tune in. Sec- 
ond, there needs to be some 
way for the nodes on the net- 
work to decide collaboratively 
on the spanning tree. Finally, 
using a single spanning tree 
concentrates all multicast traf- 
fic on just a few links. It would 
be much better to evenly dis- 
tribute the load over all the 
links. The MBone solves these 
problems with an alphabet 
soup of protocols, including 
IGMP, DVMRP, and RPF. 

The first, the Internet group 
membership protocol, is a way 
for users to add and drop them- 
selves from multicast groups. 
Think of a group as a channel. 
Each group is represented by 
one of the 250 million special 
multicast addresses, such as 
224.1.1.1.When someone 
wants to broadcast a message, 
he or she chooses a group 
address that isn’t being used 


by anyone else. Then hosts that 


want to be members of the 
group send IGMP messages to 
their closest MBone routers 
asking to join. 

These MBone routers, in turn, 
communicate with each other 
using the distance vector multi- 


cast routing protocol. This is 


an iterative algorithm that 
allows each node to build a 
“map” of the network. Using 


_ DVMRP in Figure 1, for exam- 


ple, each city would first 
announce its presence to its 
immediate neighbors. So SF 
would find out that it is neigh- 
bored by LA and Chicago. 
Then, in round two, each city 


would announce what it 
learned from the previous 
round to its immediate neigh- 
bors. So NY would learn from 
Chicago that SF is two hops 
away. This process continues 
until each node knows the 


shortest path to every other 


node. In essence, each node 
has built up its own spanning 
tree for the network. 

Finally, this information is 
used by a technique called 
reverse path forwarding, which 
handles the actual transmis- 
sion of multicast packets. The 
idea behind RPF is simple: when 
a packet is sent to a multicast 
address, the node checks if the 
packet came in on the shortest 
path from the sender (which it 
knows from DVMRP).If so, the 
node sends it out on all of its 
other links. If the packet didn't 
come in on the shortest path, 
the node ignores it. The result 
is a near optimal series of mes- 
sages that quickly reaches 
each node. Figure 3 shows the 
chain of messages that would 
occur with a multicast from 
the SF node. 

Unfortunately, while these 
protocols work, they probably 
won't scale to a network of mil- 
lions of sites. Indeed, Christian 
Huitema, chair of the Internet 
Architecture Board, maintains 
that “the MBone was an exper- 
iment, and it should have 
remained an experiment.” 

Better protocols have been 
developed, however, and as the 
Internet becomes increasingly 
clogged they will likely be im- 
plemented. TCI’s @Home Inter- 
net service, for example, plans 


to aggressively use multicast- 
ing to conserve resources. Let's 


just hope that the Net can be 
made to support broadcasting 
without actually becoming a 
broadcast medium. m m m 


Steve С. Steinberg (steveG wired 
.com) is a section editor at Wired. 
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HTML authoring tool 
including dozens of home 
pages, templates & forms 


Reporting & Logging 


clearing & verification 


eb Commander has it all: 

Completely wizard driven, Web Commander is the fastest, 
easiest to configure server software on the market with all the 
tools for fully secure business on the Internet. 

Includes free InContext Spider version 1.1. 


excite 


SPIDER Ec 


(01996 Luckman Interactive, Inc. All rights reserved. LUCKMAN'S WEB COMMANDER is trademark of Luckman Interactive, Inc. All others are trademarks of their respec tive owners. 


FOLLOW THE MONEY 


Betting on Moore’s Law 


By Michael Murphy 


orsche 911s, BMW 850s, 

Mercedes 500SELs - plenty 
of hot cars jam the freeways of 
Silicon Valley, and the good 
fortunes of many of their drivers 
can be traced to Moore's Law. 
According to 
this law, the 
amount of information storable 
ona silicon chip doubles every 
18 months while the cost of 
making those chips drops by 
50 percent. These happy eco- 
nomics continue to fuel a long- 
running technology boom that 
has made a lot of shareholders 
extremely rich. 


Netcom On-Line Communi- — Internet provider NETC 5,000 
cation Services Inc. e 
Sun Microsystems Inc. Hw/sw — SUNW 3,000 
LSI Logic Corporation Semiconductors LS} 7,800 
Applied Materials Inc. Semiconductor equip. AMAT 4,000 
The Walt Disney Company Entertainment DIS 1,500 
Apple Computer Company ИГ AAPL 4,800 
Tele-Communications Inc. Cable television TCOMA 4,800 
Intel Corporation ‘Microprocessors INTC 3,000 
Adobe Systems Inc, _ Software ADBE 5,000 


Mattson Technology 


TWITS is a model 
established by Wired, 
not an officially 
traded portfolio. 
Michael Murphy is а 
professional money 
manager who may 
have a personal 
interest in stocks 
listed in TWITS 

or mentioned in 
this column. Wired 
readers who use 
this information 
for investment 
decisions do so at 
their own risk. 


Semiconductor equip. MTSN 


Although there's some 
debate whether Moore's Law 
can hold up in the long run, 
expect the law to remain in 
force for another decade, at 
least. The manufacturing 
dynamics that drive Moore's 
Law are changing, however, 
and investors would be wise to 
change the way they evaluate 
the semiconductor industry. 


A fab decade 

For the past 10 years, factors 
such as growth in wafer size 
and manufacturing yield have 
been the key to the semicon- 
ductor industry's stupendous 
growth. But as these yields and 
wafer gains begin to taper off, 
manufacturing throughput will 
become more important (see 
How the Chips Fall). That puts 
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the spotlight on chip-making 
equipment manufacturers such 
as Genus Inc. (GGNS), Plasma & 
Materials Technology (PMAT), 
and, especially, Mattson Tech- 
nology (MTSN). 

Here's why: Historically, chip- 
making costs have fallen as a 
result of the constant decline 
in feature size (the size of indi- 
vidual circuit lines and transis- 
tors) and the constant increase 
in wafer size (the platter of sili- 
con on which chips are made). 

Average yields – or the per- 
centage of good chips per wafer 
- tripled over the last decade 


25% + % cover 
5h  - 3% č 
25% +1% hold 
35% + и hold 
AR 1% hold 
a EEE EET ӨМ 
18% D DERE 
57 4 + 1% hold 
32% + % № 


3% buy 


as equipment improved and 
engineers concocted better 
recipes. But today’s yields are 
already at around 85 percent, 
and you just can’t do better 
than 100 percent. So the gain 
in yield for the future is natu- 
rally constrained. 

Feature size decreased by 
a factor of 4 and will continue 
to shrink at that rate. But wafer 
size, which grew by a factor of 
4 over the last 10 years, will 
only increase 2.2 times over the 
same period: when wafers get 
larger, it’s harder to keep yields 
up. Factory utilization improved 
50 percent over the last decade, 
but you can’t work more than 
three shifts and equipment can't 
have more than 100 percent 
uptime. Add these factors up 
and, since the mid-'80s, the 


production process has experi- 
enced a whopping 7,200 percent 
boost in productivity. 

However, these gains came 
at the cost of a decline in factory 
throughput, as manufacturers 
were forced to move from batch 
processing of wafers to single- 
wafer systems to maintain yields. 
Declining throughput meant 
net productivity was up "only" 
1,800 percent. 


The throughput thesis 

So, over the next decade, improv- 
ing productivity will depend on 
improving throughput. Fortu- 
nately, new technolo- 
gies have been devel- 
oped that can share a 


Yield 
single set of robotics Feature Size _ 
while processing Water Size 
multiple wafers. And Utilization 
those technologies Total Gain 


are in the blueprints 


ture for photoresistant strip- 
ping, rapid thermal processing, 
and chemical vapor deposition 
can process four to eight wafers 
simultaneously, giving the 
process control advantages of 
a single-wafer system while 
providing the speed of a batch 
system. In addition, the system 
sports an inner load lock that 
allows wafers to be swapped 
in and out without having to 
pump down to vacuum pres- 
sure, thereby reducing wafer 
handling time. 

Mattson is growing more 
than 100 percent a year, and 


VPE UL NEMPE LT 
+ 40x + 4.0х 

+ 40x + 22x 

СВЕТ + 11x 
_+72.0х + 11.0х 


of more than 90 facto- Equipment Cost - co EE 
ries scheduled for Equipment Throughput — - 13x +50 _ 
construction over the Total Loss/Gain — 40x РХ 


next three years. 

Given these manufacturing 
improvements, | expect through- 
put to reverse its decline and 
grow five times over the next 
decade - enough to make up 
for the tailoff in yield and 
wafer size. 

Net productivity should rise 
1,900 percent over the next 
decade - at about the same rate 
as the last one - guaranteeing 
that the cost of semiconductors 
will continue to fall 50 percent 
every 18 months and that the 
world will continue to wire itself 
at levels sufficient to keep the 
Valley's highways jammed with 
luxury automobiles. 


Make it Mattson 

What's the best bet for taking 
advantage of the new dynamics 
pushing Moore's Law? | am 
putting my money on Mattson 
Technology (MTSN), a semicon- 
ductor equipment manufacturer 
based in Fremont, California. 
The company's Aspen architec- 


| estimate earnings at US$1.10 
a share in 1996 and $1.50 in 
1997. | would buy the stock for 
up to $15 a share with a target 
of $30. Background information 
is available on the Mattson Web 
site at www.mattson.com/. 


TWITS 

l'm covering the Netcom short; 
with the entry of AT&T as an 
Internet service provider, the 
bad news is out on the prof- 
itability of ISPs. l'm also selling 
Sun Microsystems stocks at 

a huge profit — it looks like 
Microsoft NT and Unix are 
about to go to war, and I’ve 
found pacifism is a good strat- 
egy when investing. | used the 
proceeds from the Sun sale to 
buy 30,000 shares of Mattson 
Technology. m m m 


Michael Murphy is a money man- 
ager who publishes the California 
Technology Stock Letter in Half 
Moon Bay, California. 


The Smarter Way to Trade. 


If you make your own investment decisions, why pay a high 
commission just to place a trade? 


E*TRADE gives you direct access to the markets through your PC or phone 
for a fraction of the cost of traditional brokers. 


Get free quotes and place stock or options orders 24 hours a day. Pay no 
connect-time fees for Web access to your account. Have easy access to your 
money with free checking. And the assets in your account are protected up 
to $10 million. 


Compare our combination of superior technology and low, low 
commissions. You'll see why E*TRADE is the smarter way to trade” 


5000 Shares 
e $20 
E*TRADE Listed' S 

E*TRADE OTC 
Lombard Institutional 

e.Schwab | $159 

PCFN | $200 

AccuTrade e $128 

Fidelity On-Line Express™ | $239.50 


Schwab $265 


Visit our Web site at www.etrade.com or call 1-800-786-2573 


Access us via the Internet, touchtone phone or direct-modem connection 
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firms may offer special discounts or services not available at E*TRADE. 
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The Genetic Program 


Palo Alto is no Manhattan. It's 
no chic metropolis. But as sub- 
urbs go, it’s not bad. Although 
the city was named after a tree 
on the banks of San Francis- 
quito Creek (Palo Alto means 
“tall stick” in Spanish), it owes 
more of its modern existence 
to Stanford University and 
nearby Silicon Valle 

To get the lay gf the land, 
walk the Dish, 3.5-mile loop 
in the foothilfs behind Stanford. 
From the Иаде you can view 
iyê SF Bay area - from 
e$tick Park down to San 
A quarky wrinkle in the 
est of campus is the 
Stanford Linear Accelerator 
Center. Make a reservation to 
touf this particle physics facil- 
ity, View the two-mile-long 
accélerator, and spot the white- 
coated researchers in search of 
the elusive B particle. 

If yoy're in search of break- 
fast, the Blueberry coffee cake 


can't be beat; neither can a 
morning café au lait at Caffe 
Verona (though the wait staff 
often gets up on the wrong 
side of le lit). Meanwhile, the all- 
American Peninsula Fountain 
and Grill serves perfect potato 
pancakes and heavenly milk- 
shakes. Marc Andreessen has 
been a regular here since his 
start-up days. And it seems 
Kirk's has been serving burgers 
forever. We recommend the 
steak burger with all the trim- 
mings. Between afternoon 
sessions of neural nets, get your 
juices flowing with a protein 
powder or ginseng smoothie 
at the Juice Club. 

Wind down your day with 
an evening stroll through the 
Farm, as the sprawl- 


ing Stanford campus is known. 
Ponder cellular encoding next 
to The Thinker in the Rodin 
Sculpture Garden, a 
wander intothé Quad for a 
view.ef Memorial Church. 
Chow down at Jing Jing, a 
dependable dive known for its 
hot and spicy dishes. You can 
cool your taste buds with a 
pint of the Márzen at Gordon 
Biersch. For haute Chinese, 


Camino to Su Høfig in Menlo 
Park - the Gerferal’s Chicken 
dish would put a smile on Mao's 
mug, but £o would the thick 
crust Nicé pizza (ricotta, spinach, 
tomatogs, and onions) across 
the street at Applewood. 


16 17 
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Chalk Cafe draws a lively, 
loafered crowd with its garlic 
mashed potatoes and shuffle- 
board tables (though you'll get 
more pool balls for your buck 
at Q). The funkier Left at Albu- 
querque is a nouveau South- 
western place owned by the 
Chalk people. You can avoid the 
yuppie trendsetters by cruising 
to St. Michael's Alley, a venera- 
ble club that has staged the 
folky likes of Joan Baez and The 
Grateful Dead. 

Whatever you do, don't leave 
town without stopping by The 
Scientific Revolution, a toy 
store infused with the playful 
spirit of scientific research — 
because Palo Alto really is a 
mecca of science, a cultural 
melting pot of acade- 
mia and techdom 
where the IQs are as 
high as the real estate 
values. – Jessie Scanlon 


Thanks to the Hot- 
Women Marla Auf- 
muth and June 
Cohen, biz-girl 
Courtney Kingston, 
and Jeanne Aufmuth. 


The Current Roundup (see Wired 4.05) 

June 16-20 Society and the Future of Computing ‘96; Snowbird, Utah. 

June 17-19 @d:tech.96; New Orleans. • June 23-26 Global Superprojects Con- 
ference; San Francisco. * June 25-28 INET ‘96: The Internet: Transforming our 
Society Now; Montreal.* July 11-13 Vision Plus 2; Schwarzenberg, Austria. 


Var SE FutureVision: Ideas, Insights, and Strategies; Washington, DC 
What does the future hold? More than 600 writers, thinkers, and politicians 
will opine on the biosphere, the technosphere, the econosphere, the politi- 
cosphere, and, of course, the future. Special events include the Forecasting 
Forum and meet-the-author sessions. Registration: US$345 through May 31, 
$375 through June 28, $395 on site. Contact: (800) 989 8274, +1 (301) 656 
8274, fax +1 (301) 951 0394. 


11172713 DEF CON IV; Las Vegas Sessions will uncover encryption, virii, 
the problems with packet sniffing, privacy threats, and other questions sure 
to pique a hacker's curiosity. The lighter side of this darkside event includes 
games of Hacker Jeopardy and capture the flag (played on an internal net- 
work of common operating systems). Registration: US$40. Contact: email 
dtangent@defcon.org, on the Web at www.defcon.org/. 


У Ер Spotlight; Laguna Niguel, California The program for Denise 
Caruso’s interactive media conference promises high-level discussion and 
dissection of the most important issues in the overlapping software, tele- 
com, entertainment, and publishing industries. And apparently it delivers — 
most of the senior suits that attended the début event last year will return 
to hear speakers like Starwave's Mike Slade and Time Warner's Norman 
Pearlstine. Registration: US$1,795 through July 5, $2,295 after. Contact: (800) 
633 4312, +1 (415) 312 0545, fax +1 (415) 286 2750. 


Get the dish at this conference co- A MER by the ACM, the IEEE, and the 
American Association for Artificial Intelligence. Registration: US$415 post- 
marked by May 15, $465 by June 26, $515 on site; students $215, $265, and 
$315 respectively. Contact: +1 (415) 328 3123, email gp@aaai.org. 


ETE E> Siggraph 96; New Orleans This annual computer graphics 
event is well known for its mind- oe networked environments. B 
are and/or 
ake ac агу manifestos. Registra- 
tion: pies Та» June 28, ae 175 iter; denti $395 and $495 respec- 
tively. Contact: +1 (312) 321 6830, email siggraph96@siggraph.org, on the 
Web at www.siggraph.org/conferences/siggraph96/. 


ONE ISPCON; San Francisco Formerly known as ONE BBSCON, 
this conference is the annual gathering of engineers, programmers, and 


tion: US$295 ОША! by 1,$425 through July 15, $595 after; $25 exhibit 
pass. Contact: +1 (303) 693 5253, fax +1 (303) 693 5518, email info@one 
.ispcon.com, on the Web at www.one.ispcon.com/. 


Out on the Range: 

August 19-21 Surveillance Expo ‘96; Mclean, Virginia. Contact: +1 (703) 450 
2200, on the Web at www.rosseng.com/expo.html. September 2-7 Ars Elec- 
tronica Festival; Linz, Austria. Contact: +43 (0) 732 712121, email info@aec.at. 


Got a good junket? Email junkets@wired.com. 


workers. PC columnist John Dvorak will keynote, David Chaum will speak — 
on electronic castra air-will.be.abuzz with-talk- er. Registra- 
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$409 


High quality, 24 bit color images 
True 640x480 pixel resolution 


Epson’s advanced ColorTrue™ 
System for more accurate anc 


brilliant color pictures 


Store 32 standard or 16 high 


resolution pictures in base unit 


Expand storage up to 160 pictures 


with optional memory modules 


Store pictures for up to 1 year 


without battery power 
Accepts optional lenses and filters 
Easy to use PhotoPC software 
Preview pictures taken 
Transfer and delete pictures 


Organize, edit and enhance 


pictures 
TWAIN compliant 
Pictures in standard JPEG format 


No need to convert from 


proprietary format 
Ready to use with Web pages 


Smaller files for easy storage 


and faster downloads 


Built-in flash for low lighting 


conditions 


Auto shut-off to conserve power 


EnotoPC 


Drogues] 


“It blew the socks off everyone I showed it 


Camera 


to."—]Jason Shane, Technical Consultant, 
Coldwell Banker 


"A truly exceptional color digital camera." 


—Steve Deyo, Computer User 


Reprinted fromm COMPUTER USER, January 1996. Copyright ©1996 COMPUTER USER 


“The PhotoPC's quality is outstanding, even 
compared to digital cameras costing twice 
as much.”—Jon Pepper, Family PC 


Reprinted from FAMILY PC, Fe м ©1996 FAMILY ІК 


With the PhotoPC digital camera, 
capturing the image is just the 
beginning. Thanks to ColorTrue, 


PhotoPC 


processing system, you can see the same brilliant images on 


EPSON’s advanced in-camera 


paper that you see on-screen. 

All you do is point, shoot and download images into your 
computer. With ColorTrue, and actual 640x480 pixel 
resolution, you'll get perfect output every time. 

Whether at work, on the road, or at home, you 
can create electrifying newsletters, presentations, 
reports and e-mail. 

Since the PhotoPC is Internet ready, it's the 
perfect tool for enhancing Web sites. Your images 
are stored as JPEG files, so you can put them 
right into a Web page without wasting time on 
conversion. 

For more details call 1-800-BUY-EPSON. 
Ask for operator 3050. Or to experience PhotoPC 


SEYBOLD EDITORS" 


DICA 
PIONS 


image quality, visit our Web site (http://www.epson.com). 


Download a few brilliant images from our Digital Photo Gallery, 
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and see the difference for yourself. 


YOUVE GOT TO SEE IT IN COLOR.™ 


Epson is a registered trademark of Seiko Epson Corp. PhotoPC and Color'True are trademarks of Epson America, Inc. All other trademarks are the property of their respective owners. ©1996 Epson America, Inc. 1-800-BUY-EPSON 
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Blastoff! 
In classic phoenix-from- 
the-flames fashion, the 
folks at Rocket Science 
Games Inc. have put 
anew missile on the 
launchpad - this one 
packed with fresh 
blood, new games, an 
increased commitment 
to gameplay, and a for- 
midable Net strategy. 
Bill Davis and Will 
Harvey - VP of product 
development and VP 
of engineering, respec- 
tively – and their eager 
team are punching out 
four new games for the 
'96 Christmas season: 
Obsidian, a surrealistic 
graphic puzzle/adven- 
ture co-designed by 
Scott Kim; Ganymede, a 
physics-driven off-world 
combat game; Rocket 
Jockey, a jousting game; 
and The Space Bar, а 
sci-fi mystery adventure. 
Soon, gamers will be 
able to frequent Rocket 
Sci's online arcade, 
paying as they go with 
virtual quarters. Next 
up:a distributed 3-D 
game engine that will 
allow movement be- 
tween divergent envi- 
ronments over the Net. 
[ORIGINAL STORY IN 
WIRED 2.11, PAGE 108.] 
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Lotus v. Borland: Deadlock 
on the Electronic Frontier 


y his victory is a win for software developers and 
computer users worldwide,” said Gary Wetsel, 

president of Borland International Inc., following the 
outcome of software manufacturer Lotus Develop- 
ment Corporation's copyright infringement case 
against his company.The closely watched case wal- 
lowed in the judicial system for almost six years until 
the Supreme Court deadlocked 4-4 in January, essen- 
tially handing down а "win" to Borland while leaving 
the industry in the lurch. 

The ambivalent ruling proved that copyright law is 
not up to speed with the software industry. Interoper- 
ability of software published by competing firms has 
become a core aspect of networked computers and 
the Internet. This compatibility often relies on the use 
of similar features, and opinion as to whether one 
software publisher can legally appropriate such fea- 
tures from another company has not yet been handed 
down. Unfortunately, the Court's deadlock on the 
Lotus v. Borland case set no precedent for future cases. 

Lotus's 1990 suit alleged Borland had stolen a sys- 
tem of user commands from the popular Lotus 1-2-3 
spreadsheet and appropriated this "user interface" 
for Borland's own Quattro Pro spreadsheet program. 
There was little dispute whether Borland had copied 
the 469 commands; Borland argued that the com- 
mands were not protected under copyright law. 

Lotus originally sought US$100 million in damages 
for copyright infringement and in 1992 won in the US 
District Court in Boston. A judge ruled that Borland's 
"command hierarchy" was a copy of Lotus's user inter- 
face - a form of “original expression" as outlined in the 
Copyright Act. Then Borland won in 1995 at the US 
First Circuit Court of Appeals, after the user interface 
was deemed a "method of operation" by appeals court 
judges, who wrote that “the Lotus menu command 
hierarchy is uncopyrightable." 

Though both parties' market share has been body- 
slammed by Microsoft's Excel, and Borland sold its 
Quattro Pro program to Novell in 1994, a year prior to 
IBM's acquisition of Lotus, these factors made little 
difference as the case headed toward the high court. 


Hittin' the Spot 
Less than a year after 
The copyright protection battle ^ the première of The 


promised to set a precedent with Spot, a sort of Melrose 
substantial commercial signifi- ^ Place-on-the-Web, the 
cance. Industry interests took incense produe: 
i è RA tion company American 
sides, with Intel, Xerox, Digital Cybercast is poised to 
Equipment Corporation, and release its second | 
others filing friend of the court official feature. Called 
briefs in favor of Lotus."The EON-4, the cyberserial 
issue was of wider concern than Ws a team of inter- 
galactic space travelers 
the computer programs at Т toren- 
hand,” says Lawrence Siskind, aous with distant 
chair of Cooper, White & Cooper’s extraterrestrials who 
intellectual property group, hawe sent a communi- 
speaking on his own behalf. cation to Earth. 
a " У Launched as ап 
Arthur Levine, former exe independent business, 
tive director of the National American Cybercast 
Commission on New Technologi- now counts among its 
cal Uses of Copyrighted Works, equity partners LA ad 
notes that Lotus и Borland is the — ?9ency Рама! & Collins, 


K " ^ Intel, and TCI; it also h 
third copyright case in the last то e 
received a seven-figure 


40 years to end in a 4-4 decision. cash infusion from 
Such deadlocks are rare."It is 
unfortunate that the Supreme 


Creative Artists Agency. 
It appears to be full 
steam ahead as Cyber- 


Court provided no direction," З 
cast's next in-house 


says Levine.” The decision was Ке? 
production is already 

not analytically sound.” on the table. Pyramid 

Both the federal Copyright Act revolves around a ВИ! 
of 1976 and a 1980 amendment Gates-ish software 
put forth by Levine's group stand Mogul and his Luxor- 
as the most applicable laws Кре. 

A à is А {ORIGINAL STORY IN 

governing copyright protection — . WIRED 3.11, PAGE 68.] 
in an industry that has experi- 
enced radical growth and e nn the past two 
decades. Computer software programs are ambigu- 
ously considered "literary works" under the 1976 law. 
"Treating a software program as a literary work has 
guaranteed that it will be treated in a traditional man- 
ner, and not treated as a new technology," points out 
Dale Olson, professor of law at West Virginia University 
College of Law."Congress has not been very flexible 
in approaching software issues." — Alex Frankel 
[ORIGINAL STORY IN WIRED 2.07, PAGE 104.] 


Andy Trades a Woody for a Buzz 
Number of shots that appear in the digital film Toy 50гу........................... 1,635 
Number of lines in the model program required to describe Woody .......... 52,865 
Months it took to write the shader for Andy's һаіг.......................................... 9 
Number of texture maps developed for Виг2............................................. 189 
Number of leaves on the trees in Andy's neighborhood ............ 
Maximum minutes of completed animation produced each week .... 
Number of Suns in Pixar's Renderfarm that crunched round the clock. 


Number of terabytes required to store all the film information......................... 2 
Number of gigabytes required to store final їгатез.................................... 500 
Greatest number of hours required to render a frame of film ....................... 14.3 
Number of machine-hours required to render frames ........................... 800,000 
Number of lines of code needed to create the film's models................ 4.5 million 
Value of Steve Jobs's shares in Pixar (as of March 22, 1996).......... US$690,000,000 


[ORIGINAL STORY IN WIRED 3.12, PAGE 146.] 
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Now, just because you’re out of the Even send and receive mail to any- 


office doesn’t 0 КА» 1 1 nee 


mean you're out one on the Internet. Plug in a pager 


of touch with important information. card so your 
afe 
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Zaurus is the powerful communica- 


office or 


your kids can contact you. And, 


tion tool that gives you an amazing with an optional fax/modem, 


e994290909992909999999999999999*99 


range of e-mail options. Zaurus's : p a g e . 


built-in software lets you access it's never been simpler to send 


Microsoft Mail” and cc: Mail" documents or files over phone or 


cellular networks. With Zaurus, 


. * from the road. 


Go on-line with you're not alone out there. 
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CompuServe® for A n y м h e n e P 
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Sos what do you want to do 


Whether you're a Two megs of memory plus a PC card slot 


workforce of one or 
one thousand. for more memory or a fax/modem card. 


You know who you are. You know what you 
Plus enough battery power to run for months - 


need. And Zaurus is all you need to do it. 
even at night with the bright backlight. 


Tour Zaurus. 
www-Sharp-usa-com 


Bet you can’t wait to get your hands on a 
Zaurus, right? Then head for the Sharp 

web site to get a look at Zaurus and all 

ь, you can do with it. 
LA ORCS. 
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9 link letters, 


Б Ее it. 


ES 
| 1 Ca client’s record 


Za Е 


гои do it. 


Of all the business connections you tant data you need on the (Е 


Exchange road. With one button, p 3 = 


—Ó—— 
CE ااا‎ 
have, the one with your computer Clipboard Link ا کے‎ xo 
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lets you beam information from your 


‘Spreadsheets 


Zaurus works with any : 


may be the most important. 


Connect easily to your 


mr 


desktop, notebook control. What's more, 


with Remote 


or other peripher- 


als by cable or infrared. Download Access you can "grab" information off 
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The standard 
Avenger ES engine 
is a single 
overhead cam, 
24-valve, 
sequential 
multi-point 
fuel-injected V-6. 
Which makes for free- 
breathing and precise metering of fuel. 
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The power steering subtracts boost 
to give you more road-feel at higher 
speed, and adds power-assist 
at low speed to help you maneuver 
into parking spaces. 


The four-speed automatic transmission with 
selectable overdrive, standard on the ES 
model, is silky-smooth and even 
incorporates adaptive capabilities that help 
it adjust to driving habits and conditions. 


7 


Structural finite element analysis helped 
make the body of the Avenger extremely 
rigid. Which helps make reaction to 
driver input more instantaneous and 
predictable, and the entire 
car quieter and 
more stable. 


Avenger ’s independent 
double-wishbone suspension 
is among the most sophisticated 
designs in the world. It 
allows for excellent 

handling without 
sacrificing ride, 
and helps isolate 
the passenger = 
cabin from 
excessive road 
noise and vibration. 
Because the suspensions = 
advanced geometry helps 

keep the tires perpendicular to 

the road, traction is enhanced 

while cornering. 


Nutritious. 


Avenger occupants are literally 
surrounded with safety. 
Driver and front-passenger 
airbags and high-strength steel 
door beams are standard. 
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The available power windows 
are smart enough to know that 
people forget. They stay 
operational for 30 seconds after 
you turn off the ignition. 


$7 
Because ventilation is so 
important to alertness, 
we've installed a dozen outlets. 
Two of which can bring 


cool air in from outside, 
bypassing the heater completely. 


All passengers—including rear seat 
passengers—enjoy a comfortable 
measure of room in Avenger. 
And the elevated rear seat 
heightens visibility. 

Which means, in addition to room, 

folks in back get a view. 


For improved 
driver visibility, the center 
stoplight is integrated 
into the trunk lid, 
not in the back window. 
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Standard equipment on Avenger 
is our Customer One Care™ 
3-year or 36,000-mile 
bumper-to-bumper warranty and 
3/36 Roadside Assistance. 
See limited warranty & restrictions 
at dealer. Excludes normal 
maintenance & wear items. 
For more information, see your 
friendly Dodge dealer. 
Or call 1-800-4-A-DODGE. 
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Maja Matari¢ doesn't believe in the traditional, top-down approach to Al. 
Instead, she's building distributed intelligence 


- and politeness - into a society of robots. 


Sublimating 
individual needs 
for the good of 


the group, The 
Nerd Herd works 
together like a 
well-behaved 
beehive. 


By Jerry Shine 


aja Matarié is standing in a section of her Bran- 

deis University lab that's penned off from the 
rest of the room. Just 50 years old, with long blond 
hair, skin-tight pants, and black leather boots, she 
seems hardly your typical robotics researcher. Yet 
there, scattered about her, are a few dozen metal 
pucks and 15 Tonka truck-sized robots on wheels - 
The Nerd Herd. (See “Fast, Cheap, and Very Polite,” 
Wired 5.12, page 
49.) Actually, 
there are 20 
robots in the 
Herd, but some 
are down for 
repairs. Even 
those still run- 
ning have seen 
better days: 
wheels and tires 
are glued togeth- 
er, makeshift 
name tags have 
been taped to 
their sides. 

"This type of 
robot isn't even 
made anymore,” 
Matarié says of the old-timers. *But they're just beta 
models, so it really doesn't matter.” 

Internally, they're each driven by a 68HC11 8-bit 
processor, giving them roughly the brainpower of a 
first-generation PC. They're equipped with bump 
sensors along the sides, and a pair of forklift-like pin- 
cers that have infrared and contact sensors at their 
ends and break-beam sensors on the insides. Most 
important, they have radios to communicate with 
one another. These robots are like walkie-talkies on 
wheels - with claws. They may not be state of the art, 
but they're not chopped liver, either. 

The exercise Matarié is about to have them perform 
is fairly straightforward. Each robot will move about 
inside the pen, picking up and carrying ^home" as 
many pucks as it possibly can. Since the space is 
small, only about 10 feet by 12 feet, there will be little 
room to operate. 

As I wait for them to begin, I expect a scene more 
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akin to the dog-eat-dog world of the infamous Boston 
roads surrounding Brandeis than to your average, 
somewhat sterile, robotic exercise. I imagine chaos 
as each robot battles its comrades for space, pucks, 
and right-of-way. I imagine them running one anoth- 
er down to reach the nearest puck first, cutting each 
other off at every pass, and actually stealing pucks 
away when there are no other pucks close at hand. 

I imagine a robotic version of the Roman Colosseum. 
Let the games begin! 

At last they do, but as the robots wheel about in 
search of pucks, they carefully avoid one another, 
swerving this way and that, yielding pucks to others 
closer than they are, and being downright polite in 
what can best be described as a well-behaved beehive 
of activity. Within minutes, all of the pucks have been 
successfully foraged without a single fender bender 
taking place. 

“What they’ve done is learn not only how to do the 
job,” says Matarié, “but how to do it efficiently as a 
group. That’s very different. Of course, it would be 
possible to have a society of completely greedy indi- 
viduals, but that wouldn’t work well - there would be 
too much interference, like if we all tried to squeeze 
out the door at the same time.” 

Obviously that’s true, but how does she get the 
robots - programmed to collect the pucks individually 
- to think in terms of the group? 

“Well, that’s the tricky part,” says Маїагіс, “biasing 
the system to give them some impetus to do things 
that have no payoff to them as individuals. There are 
animals that act in this way all the time. They subli- 
mate their own goals for the good of the group. And 
that’s what we're trying to get the robots to do here.” 

Hmm. I start to picture Matarié as the Jane Goodall 
of robots. The fact is, however, that emulating the 
group behavior patterns of animals is no small order, 
since the psychological and, to some extent, physio- 
logical mechanisms that drive them remain largely a 
mystery. And we're not exactly experts at sublimating 
our own individual needs for the good of the group. 
Recent examples of our inability to do so range from 
the endless news reports of CEOs laying off entire 
levels of middle management before cutting their 
own golden parachutes, to the sight of Deion Sanders 
sprinting away from his Dallas Cowboys teammates 
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after scoring a touchdown to ensure sole 
possession of the camera's eye. Without 
our fully understanding the processes 
that reverse such propensities, you have 
to wonder whether Matari@s work can 
progress beyond the stage of having The 
Nerd Herd pick up pucks in a lab. 

Putting it another way, to what extent 
can we program robots to conform to a 
model of behavior that we ourselves have 
yet to master? 


Maja Matarié came to the United States 
from Yugoslavia in 1981, at the age of 16. 
A few years later, as an undergrad, she felt 
pulled in the dual directions of computer 
science and neuroscience. “Artificial intel- 
ligence was the natural hybrid,” she says, 
her voice tinged with a slight accent. At 
that point, she began looking for a good AI 


warm is the goal, it may decide to put ona 
coat. The second robot, upon feeling cold, 
will simply put on the coat by reflex. It 
won’t have any built-in “understanding” of 
the cause-and-effect relationship between 
the coat and the warmth. The end result is 
the same, though different routes are taken. 

You can get intelligence, Brooks asserts, 
simply by stacking up reflexes until a 
system of behavior begins to emerge - a 
controversial proposition, to say the least. 
The approach raises fundamental ques- 
tions as to what constitutes intelligent 
behavior and what does not - questions 
that are still being contested on the AI 
field of battle. 

As an adherent of the subsumption 
approach under Brooks's guidance, Ma- 
tarié focused her master's thesis on how 
these different reflexive and deliberative 


With subsumption architecture, you can 


get "intelligence" simply by stacking up reflexes. 


grad program and wound up in the MIT 
lab of Rodney Brooks. (See *Bringing up 
RoboBaby,” Wired 2.12, page 74.) 

“He seemed to have a lot of radical ideas,” 
she laughs, “which was very appealing.” 

At the time, Brooks had just started 
something of a robotics revolution with a 
new approach to programming known as 
subsumption architecture. Whereas the 
traditional AI approach embraced a sort 
of top-down planning, with the robot 
being given specific goals and complex 
reasoning abilities to fulfill them, Brooks’s 
subsumption approach worked from the 
bottom up. Robots were given only the 
minimum amount of knowledge needed 
to react to, though not understand, the 
situations they encountered. 

For example, take two robots: The first 
is programmed to have goals and to rea- 
son - the top-down approach. The second 
is programmed to react - the bottom-up, 
subsumption approach. If the first robot 
becomes cold, it will compute the situa- 
tion through in a lengthy, step-by-step 
process, matching up potential solutions 
with the problem until it comes up with 
an appropriate response. Since getting 
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behaviors might combine and interact 

in separate environments. After she fin- 
ished her thesis, she began to get the idea 
of distributing those behaviors in actual 
physical entities: a group of robots. Thus 
The Nerd Herd was born - and has been 
a part of her life ever since. “I’ve always 
been interested in trying to understand 
the underlying mechanisms of group 
behavior,’ she says. “I think l'd probably 
be studying them even if I weren’t a robot- 
ics researcher. It would just be from a 
different angle - as a psychologist or even 
a sociologist.” 

But as interested as Matarié is in theo- 
retical ideas of group behavior, she's just 
as concerned with real-world robotic uses 
of them. “There are so many applications 
where multiple robots working together 
would be more efficient than a single 
robot working alone;" she says. *They 
could be used in minefields, going out, 
sensing where mines are, and leaving a 
color stain to mark them without blowing 
anything up. They could fight forest fires. 
There are underwater applications, such 
as mapping the ocean floor or doing 
search and salvage operations." 


Matarié has concluded that the best way 
to develop a system capable of such tasks 
is to give robots a set of basic survival 
skills - such as not colliding with things, 
not straying too far from the group, and 
not getting too close to others in the group 
- and then combining them to get higher 
levels of behavior: flocking, foraging, 
herding, sharing. In short, it's the mini- 
malist, bottom-up approach of subsump- 
tion architecture. And yet her work clearly 
moves beyond the original limitations of 
that strategy. 

Robots in The Nerd Herd have definite, 
if simple, sets of goals and subgoals - for 
instance, Bring home as many pucks as 
possible. Beyond that, Matarié has built 
reinforcement schemes into every robot, 
giving them internal mechanisms for 
“liking” or “disliking” things. When they 
do something well, such as picking up a 
puck, they get positive reinforcement and 
repeat that action in the future. When 
they do something badly, such as colliding 
with a wall, they get negative reinforce- 
ment and avoid that in the future. In 
short, they learn from experience - and 
not just their own. Communicating via 
radio, they let one another know which 
basic strategies are working and which 
aren't, rapidly increasing the rate at which 
they assimilate information. *The more 
they can learn on their own and from each 
other, the less time we have to spend pro- 
gramming them,” says Mataric. “In some 
ways, it's the same with my students. I 
can't force them to see the world my way.” 

At the same time, 20 robots all trying to 
communicate with one another at once 
would cause not only considerable inter- 
ference but bandwidth problems as well. 
Matarić’s solution is to allow them all 
to talk - but only those nearby can hear, 
eliminating the need to exert constant, 
top-down control over who's communi- 
cating with whom. 

As I watch them running around inside 
the pen, it's hard not to wonder how much 
of Matarics own biases about society and 
social behavior affect the qualities she 
programs into her robots. “Ah,” she laughs 
at the obvious attempt at a little pop psy- 
chology. “Does my desire for distributed 
systems mean that I don't believe in any 
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type of centralized authority? Let's just 
say that I’m not given to taking authority 
easily. I am something of an iconoclast, 
and in general the approaches Гуе taken 
have been iconoclastic." 

Regardless of the politics involved, the 
result is a group of robots that is able to 
think locally but act globally. Matarié is 
now planning to introduce four new 
robots - faster and smarter, with 68552 
processors - into the group to see if a sys- 
tem of leaders and followers develops, 
perhaps introducing a natural element 
of specialization and hierarchy. 

Beyond introducing the newer models 
into the Herd, in the longer term she 
hopes to be able to use the robots to begin 
understanding some types of animal 
behavior. ^We have a lot of theories as to 
why animals do the things they do,” she 


answered. Under Matari¢’s supervision, it 
seems that no man, or robot, is an island. 

About midway through the class, the 
discussion takes an unexpected turn as 
one of the students points the spotlight 
right at Matari¢’s own work. “I can't think 
of a single situation where robots would 
need to cooperate with one another in 
order to get a job done,” he says. “Why not 
just divide the area up and make each 
robot responsible for a single section.” 

“Because all sorts of things can happen 
to make that unreasonable,” Matarié an- 
swers. “First, you don’t want to have to 
learn everything there is to know about a 
space, as you would if you were going to 
assign specific areas to specific robots. 
You'd have to measure it, divide it up, and 
give the robots a global map so they could 
stay within their own territory." 


Beyond basic survival skills, Mataric's robots are programmed 


to learn from experience - and not just their own. 


says, *but there's no way of testing them 
since we can't take their brains apart and 
connect what's in there with their behav- 
ior. But what if we could take some of 
these theories, plug them into the robots, 
see how the robots react, and test the the- 
ories that way? That might be a nice way 
to start closing the information loop." 


Matariés class is squeezed into a small 
room on the Brandeis campus. Half the 
students sit around a conference table 
with Matarié at its head, while the rest are 
scattered about the perimeter of the room. 
Soda cans pop open and food wrappers 
rustle in the background as the students 
voice their thoughts and reactions to the 
latest reading assignment. Other than 
Matariéc's occasional one-liner, there's 

not much happening here. 

The dynamic of the class, however, is 
more interesting to watch. Matarić’s rela- 
tionship with the students is similar to 
her relationship with The Nerd Herd: 
she's the boss, but she gives them a lot of 
room to maneuver - provided they coop- 
erate with her and one another. All opin- 
ions are open to debate; all questions are 
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The student presses on. *So why not just 
give it to them?" 

“Well, for some of the tasks we're talking 
about, such as mapping the ocean floor, 
there is no map - that's why they're there. 
We would have no idea of the exact fea- 
tures of the area they might go into. We 
wouldn't even necessarily know what the 
boundaries of the area are. And remember 
that a task typically changes over time, 
becoming a series of tasks over the course 
of its life. So what we want is an AI system 
that's very dynamic. One that can go out 
there and adapt to the environment." 

The student nods in agreement, but no 
sooner does he settle back in his chair than 
one of his classmates picks up the question 
and tries to run with it. Matarié answers 
him, but then a third student joins in. And 
as they do, a model of group behavior 
starts to emerge - they're flocking. The 
students aren't exactly The Nerd Herd II, 
but their level of cooperation, particularly 
in a setting more commonly defined by its 
dog-eat-dog tactics, is unmistakable. 


Beyond Маїагісѕ classroom, however, the 
field of robotics is a study in noncoopera- 


How 


tion. Researchers inclined to the top-down 
approach tend to discount the achieve- 
ments of subsumption architects, who, in 
turn, are more than happy to return the 
favor. Mataric, however, seems to have 
bridged the gap - at least just a little. 

“A lot of what she's doing is very inter- 
esting,” says Tom Mitchell, a professor of 
computer science and robotics at Carnegie 
Mellon University's Robotics Institute, a 
stronghold of the top-down approach. 
That's high praise from a man who just 
a few years back declared subsumption 
architecture, because of its reactive 
nature, better suited for building thermo- 
stats than intelligent robots. 

“Му basic philosophy hasn't changed;" 
he laughs. *But Maja is one of the sub- 
sumption architecture people who's 
pushed the concept a little. That's not to 
say that I would do it the same way. Га 
want the individuals in the group to have 
a clearer notion of what their goal is.” 

Citing the minefield example as a poten- 
tial application for robots working cooper- 
atively, Mitchell says he believes that were 
the task simple enough - that is, if all of 
the mines were the same, and if the hard- 
ware were available - Matarié could prob- 
ably put together a group of robots to do 
the job right now. 

"The problem is that the robots' behav- 
ior is still reaction-based - there's little 
in the way of explicit representation of 
their goal,” he says. “So how are you going 
to upgrade the system when those goals 
change? What if you suddenly wanted 
them to search for several different types 
of mines? Now you're going to need them 
to be more programmable, because you 
won't be able to get away with one set 
strategy. And at that point, you'll get into 
the problem of having to give them a more 
explicit notion of what the goal is." 

A few days later, Matarié is pleasantly 
surprised to hear of Mitchell's comments, 
at least the positive ones. ^Those Carnegie 
Mellon people are so nice;" she laughs, 

a response that resonates with the polite- 
ness she instills in her robots. 

As for the reprogramming issue, she's 
not so sure. “It’s a valid point, but I think 
that inserting leaders and a degree of 
specialization into the group, which we're 
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now doing, can help overcome that.” 

In Matariés scenario, robots working in 
a minefield could divide the work and 
information about mines they detect; those 
they miss would be picked up by others in 
the group. “They would just have to redis- 
tribute themselves,” she says, “which 
would have the same effect as planning. 
The system really is very adaptive to new 
goals. That’s the whole idea of using basic, 
flexible behaviors as a substrate.” 

“But why stick with animal organization 
over human?” asks Reid Simmons, a 
research scientist also at Carnegie Mellon. 
In other words, why hunt mines like jack- 
als when you could aim for hunting them 
like humans? “Presumably we’ve evolved 
a bit more than they have,” Simmons says. 
He points out that humans performing a 
job such as minesweeping would assign 


The result: 


different tasks to different people and 
have some type of overseer coordinating 
all of the activity. “Maja’s basically looking 
at a paradigm where there’s no central 
entity, and it’s not clear whether that strat- 
egy would be effective for a task such as 
this. It’s feasible, perhaps, but not neces- 
sarily effective. Hierarchal organizations 
have evolved for a reason.” 

Matarié responds that in some circum- 
stances hierarchal planning just doesn’t 
work well because of bottlenecks created 
at the top. The central coordinator has to 
know everything, which can take too much 
time. “There are a lot of examples in nature 
of large-scale group behavior that isn’t 
centralized or hierarchal," says Mataric. 
*But in the end, it all depends on the do- 
main. And there are all sorts of different 
organizational principles for each опе” 


Back in the lab, Matarié is preparing to get 
the at least 15 members of The Nerd Herd 
up and running at the same time, then 

to insert the larger, smarter robots, known 
as the Don Group (Don Quixote, Don 
Corleone, The Donald, Donna E. Mobile, 
and Don' Work). Until now, their only 


contact has been with a few of the Nerd 
Herders running around and acting as 
moving obstacles for the Dons to avoid. 
“People always say, ‘Why do you want to 
study groups of agents when we don't even 
understand one by itself yet? And the 
answer is that we need to study groups in 
order to understand the one by itself. You 
never find just one of anything in nature." 
Turning to the more general, perhaps 
slightly philosophic, question of the extent 
to which we can program robots to follow 
a model we ourselves seem to have only a 
tenuous grip on, Matarié is equally philo- 
sophic. “There’s no unifying mathematical 
concept here, so we’re stuck with qualita- 
tive analysis. But it’s like the stock market. 
You never know whether it’s going to be 
up three points today and down four 
points tomorrow. But you do know that if 


certain factors come into play, then the 
general trend will be one way or the other. 
And that’s all we can worry about. If I pro- 
gram these robots in a particular way, the 
general trend is that they'll react in a par- 
ticular way. What’s important here is that 
we're breaking new ground in terms of 
understanding how to program groups of 
robots to work cooperatively.” 

“All you have to do,” she adds, “is look 
at the evolution of group behavior in the 
natural world to see how important it is. 
Not just lower forms of cooperative be- 
havior, like flocking and herding, but the 
higher levels needed in family units. 

You can see it in monkeys, in chimps, and 
in humans. So why not in robots? Right 
now, no one knows how to do that. But we 
will soon. Engineeringwise, we’re pretty 
much there” m = m 


Matariés homepage, as well as a link 
to her lab, can be accessed at www.cs 
-brandeis.edu/~maja. 


Jerry Shine (shinej@delphi.com) is a 
freelance writer based in the Boston area; 
he wrote *Under Pressure"? in Wired 3.12. 
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On the plane 
home, Elizabeth 
wrote her own 


version of a day 
at The Computer 
Museum. Its giant 
keyboard, she 
found, had lost 
its lustre. 
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To the 8-year-old at The Computer Museum, discovering that 7 
the walk-through PC had been upgraded wasn't just a lesson in obsolescence, 
but in saying goodbye to what you love. 


By John Schwartz 


ou know you're getting near The Computer Muse- 
т. when you see the gigantic milk bottle. The 
two-story sculpture is actually a snack stand, but 
it’s as good a signpost as any for the kind of whole- 
some yet slightly surreal experience that lies ahead. 
Museum Wharf is home to two of Boston’s great 
museums: The Children’s Museum and, more impor- 
tant for me, The Computer Museum, a converted 
woolens ware- 
house from the 
19th century that 
now stores my 
memories. 

I mean that. 
Whenever I go 
to Boston, I try 
to make a pilgri- 
mage to the com- 
puters that have 
shaped my life - 
that have shaped 
all of our lives. 
They're all here: 
ancient pioneers 
like MIT's Whirl- 
wind, whose 
banks of glowing 
vacuum tubes 
were once part of 
the prototype for 
a computer that tracked every plane flying over North 
America, or the MITS Altair, widely thought of as the 
world's first ^personal" computer, and more. This is 
my Cooperstown. 

Geeky? OK. But that's me - and, to a certain extent, 
it’s my kids, too. That's why I thought it would be one 
of the all-time great outings for me and my computer- 
loving kids to run up to Boston for the day and take a 
tour of The Computer Museum. It was togetherness. 
It was fun. It seemed simple. 

What I hadn't counted on though was the first rule 
of parenting (and, coincidentally, of computers): It's 
never simple. 

But I’m getting ahead of myself. To understand the 
note my 8-year-old scrawled in my spiral-top reporter's 
notepad, to understand why she ended up crying atop 
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a humongous keyboard, to understand why I would 
get so wrought up over passing on a love for silicon 
and digital logic to the next generation, you have to 
know something about the 14-year-old museum - 
and about us. 

Me, I write for a living, mainly about science and 
technology and computers. These days I do it for The 
Washington Post. Five years back, I was doing it for 
Newsweek when I got a call from the museum. I knew 
a little bit about the place, of course, having read how 
Digital Equipment Corp. founder Ken Olsen and 
MITRE head Bob Everett had saved the Whirlwind as 
it was about to be carted off to scrap oblivion. To MIT 
it was junk; to Olsen it was history. He got together 
with other industry mavens and opened the show- 
place - not only to collect old machines, but to talk 
about them in human terms, as tools, toys, and com- 
panions. (There's even a computer made entirely of 
Tinkertoys and thread pieced together by Danny 
Hillis, founder of Thinking Machines Corp. It plays 
Tic Tac Toe.) The place naturally appeals to me, since 
it’s the largest museum in the world devoted to 
explaining computers and the relationships we've 
formed with them. More than 155,000 visitors a year 
seem to agree. 

That day five years ago, the museum folk invited 
me to take a look at their newest exhibit, “The Walk- 
Through Computer.” It sounded like fun: create a 
Really Big Computer - say, two stories tall. Let people 
poke around in it. And, sneakily, teach them about 
how the parts of these things work together. Kinda 
like Land of the Giants, but with a message. It had 
potential. So I flew from New York to Boston. On a 
whim, I brought my daughter Elizabeth, who was 
then 5 years old. 

When she saw the big box, she went nuts. She pushed 
the giant keys again and again and clambered onto 
the gargantuan trackball, watching it move the cursor 
on the moviehouse-dimensions screen. She ogled 
the table-sized microprocessor - patterned after a 
486 - and walked the lighted lines on the floor that 
represented the circuitry of the motherboard. And I 
knew: this was 200000 cool. 

The story I put together didn't mention Elizabeth, 
but it tried to convey her excitement. “It boasts keys 
a foot across,” I wrote, “6-foot-wide disks and - get 
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ready for this oxymoron - the biggest 
microchip in the world. The exhibit actu- 
ally teaches while it entertains,” I con- 
cluded. *So the big computer will have 
done something that its pygmy brethren 
have so far found nearly impossible: 
making learning fun." 


Now it's five years later, and I get another 
call from the museum staff. They're up- 
grading. After all, most of us want to get 
a better box after a few years, right? Their 
old clunker didn't even have a CD-ROM 
drive or a modem! That 486 was snazzy 
once, but now it's Pentium time. The old 
machine's 4 megabytes of RAM is pretty 
pathetic by today's standards: you can't 
even boot up today's operating systems 
without 8 megs, so why not shoot for 52? 
And like all of us, they needed a hard 
drive that packs a few gigabytes - big 
enough to handle the bloat of multimedia 
programs. The difference between them 
and us is that their upgrade cost about 

a million bucks, and took 60 people and 
18 months to make happen. 

I decide to take a look at the soul of the 
newer machine - and to bring Elizabeth 
back. In the years since the first visit, 
she has retained vivid memories, talked 
about it now and then, and asked when 
she could return. 

We fly into Boston and take the water 
ferry downtown, walking over to the 
museum from the landing. This time, 


You approach *The Walk-Through Com- 
puter 2000" from above, looking down at 
the 12-foot-high color monitor from the 
stairway landing. You almost walk into the 
screen as you descend the stairs. People 
below working the trackball make images 
appear and bounce around on screen - all 
108 square feet of it. VR jocks, eat your 
hearts out. 

We round the stairs and continue our 
descent; the 20-foot-long keyboard, mini- 
van-sized trackball, and CD-ROM drive 
come into view, arrayed on a carpet that 
makes the whole scene look like a vast 
gray metal desktop. An industry-regula- 
tion beige case cleverly encloses the rest 
of the exhibit. 

For the moment, we skip the peripher- 
als and rush straight inside the box. A 
chronic computer-envy kind of guy, I have 
to see what's under the hood. The new box 
doesn't disappoint. They rethought the 
whole design, finding new ways to explain 
computing (while embedding the logos 
of corporate sponsors everywhere) and 
adding the kinds of peripherals no self- 
respecting disc jockey could do without. 
Now visitors can flip magnets on the 
4.2-gig (Quantum) hard drive to “write” 
the data; the (5Com) Ethernet card 
includes a funky animated cartoon about 
how computers recognize their messages; 
the (Philips Electronics) CD-ROM player 
actually shoots a laser at pits on the sur- 
face of a gigantic mirrored disc. 


The difference between the museum and me 


is that their upgrade cost about a million bucks, 


and took 60 people and 18 months to happen. 


we also bring along Elizabeth's little 
brother, Sam, aka the Saminator. (He was 
born a month after the exhibit opened.) 
We see the big milk bottle as we approach 
the red-brick building, and then we take 
the glass-walled elevator to the sixth floor; 
this is where all the exhibits start. From 
the elevator, visitors get a gorgeous view 
of the city's downtown skyscrapers - but 
when they turn around to get off, they 
head toward something just as impres- 
sive: It. 
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The exhibit is loaded with educational 
bells and whistles. The (Intel Pentium) 
microprocessor includes a dizzying chip- 
flyover video. Pushing buttons nearby 
causes the megachip to execute its instruc- 
tions, and the lights in the floor show the 
route electrons take to the various com- 
ponents necessary to complete a task. 

As in version 1.0, the mock machine's 
functions are executed by other, regular- 
sized computers. 

By the time we leave the case to play on 
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the keyboard, I decide this new exhibit is 
a success: bigger, slicker, and better than 
before. I’m getting a mild tech buzz. 

Then I see Elizabeth moping on the 
keyboard; tears are in her eyes. ^Why 
can't it press down any more?" she asks 
plaintively. 

Uh-Oh. 

The original keyboard for the behemoth 
- actually, they could only fit about half a 
keyboard into the space - included a few 
keys users could push to send signals to 


he lives to see them light up. Grotke tells 
us to go to lunch and come back in a while. 
As we eat, Elizabeth and Sam carp at 
each other. Elizabeth, by now totally 
inconsolable, nearly bursts into tears 
again - this time, over getting a toy with 
her Happy Meal that she already owned. 
But when we get back to Grotke's cubi- 
cle, he has a surprise for Elizabeth: a key 
from the original machine. The L. He had 
previously put them aside, thinking he 
might sell them off individually in the 


The new low-profile ergonomic design is more complete 


and more fun, but it lacks the satisfying 


ker-thunK! of actually pushing a button. 


the CPU. This new keyboard, though, was 
designed to address an old problem: kids 
wanted to jump on the previous machine, 
but museum officials felt it was too dan- 
gerous for such monkeyshine. (*Those 
keys were steep,” says the museum spokes- 
person Gail Jennes.) The new one is a 
low-profile ergonomic design with jump- 
ability built in. It's more complete and 
more fun, but lacks the satisfying ker- 
thunK! of actually pushing a button. 

And nothing else matters to Elizabeth. 
“The keyboard stinks!” she says, bitterly. 

Her little brother, unencumbered by the 
baggage of memory, is having a danger- 
ously wonderful time. Sam plays a Break- 
out-like arcade game onscreen. He capers 
on the keys, starting at Enter, shooting at 
a dead run to Caps Lock, and launching 
himself off the keyboard into a crashing 
encounter with the industrial carpet 
beyond. (Risking serious bodily injury 
always entertains him.) A budding master 
of the obvious, he explains that this com- 
puter is just like the one he plays with 
at home with one exception - “ours isn't 
huge like this." 

As we talk later with Christopher Grotke, 
the new exhibit's designer, Elizabeth qui- 
etly spills her critique. Grotke, a veteran 
museum exhibit designer who helped 
create a stunning tribute to animator 
Chuck Jones at the Washington, DC, 
Capital Children's Museum, looks as if 
this little kid has wounded him. After all, 


mio 


museum’s annual auction on the Web, but 
never actually did anything with them. 

As we get ready to leave the office, Eliza- 
beth stops by a whiteboard and grabs a 
marker. First she draws two boxes. Then 
she draws boxes within the bottom box: 
slowly it dawns on the grown-ups that she 
is drawing a computer. She sketches a 
tiny figure on the keyboard, and under it 
writes: / love computers. 

We melt, of course. Sam sees the excited 
reaction to this artwork and grabs the 
other marker, scrawling a spiky, blobby 
abstract. He proudly announces that he 
has drawn a turkey. It’s time to go. 

We lug the key back to Logan Interna- 
tional Airport. Sam is asleep before our 
plane leaves the runway, but Elizabeth 
buries herself in a book, still pensive and 
more than a little sad. Suddenly the absur- 
dity of it hits me: this 8-year-old is nostal- 
gic, for Chrissake. And for a computer. 
Isn’t this all happening a little fast? When 
I was her age, a computer cost millions, 
and the idea of calling one “personal” was 
ludicrous. Bill Gates was in elementary 
school. Kids who wanted to see porno- 
graphic images had to sneak a copy of 
Playboy out of Dad’s closet. 

Born in the year of the Sputnik launch, 
I believed I was growing up in the future; 
after all, my parents didn’t even have 
television when they were kids. I could 
buy a transistor radio small enough to fit 
on the handlebars of my bike! Progress 


was my faith, and like so many parents 
I wanted my children to grow up in my 
church. But their lives are even more 
futuristic, more different from my child- 
hood than mine was from my parents’. 
The things I find most astonishing seem 
mundane to these kids. 

They probably spend about as much 
time in front of the computer as they do 
in front of the TV, and they have a natural 
feel for the machine. To them, it’s just 
another one of the boxes in the house - 
like the microwave, the VCR, or the video 
camera - that perform the everyday magic 
they've come to expect. The computer is 
shaping their lives, too, but it's become 
ubiquitous; sometimes they scarcely seem 
to know it's there. 

As we're winging our way back to Wash- 
ington, Elizabeth asks for my notebook 
and writes: / feel sad about the computer. 
Jhon’s dugter said on the plane. she started 
to cry. Then she felt a little better rembering 
the key. There was 1 thing that she wold 
never lose the memry. 

Then she gives it back. Then she asks 
for it again and begins writing her own 
version of this story for me. She calls it 
*Saying Goodby to What You Love." 

Then I understand. For her, flush with 
the intense emotions of childhood that 
I barely remember, this monumental PC 
is a part of her good-old days. To tell you 
the truth, The Computer Museum makes 
me pretty nostalgic, too. I gaze wistfully 
at the clunky teletype terminals I punched 
my first tape on in middle school, and at 
the key card machines I used in college. 

A version of the Apple П+ I bought in 1982 
is there, and I can replay the incendiary 
cheesecake of the Macintosh “1984” com- 
mercial at the poke of a touchscreen. 

We are both children of this computer 
revolution, Elizabeth and I; the main 
differences between us involve merely 
make and model. No matter - the machine 
warns us both of the same thing: obso- 
lescence. 

Even a child understands mortality. m mm 


John Schwartz, a science reporter for The 
Washington Post, writes a column about 
the Internet. His third child was born in 
January. 
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With his suit against cryptography controls, Daniel Bernstein 
has stepped into the vanguard of a civilian insurgency to free the Net 
from the dying grasp of a national security state. 


The civilian 


cryptographer 
is perhaps our 
greatest beacon 
for privacy, 
despite the US 
government's 
attempts to 
stymie even the 
weakest crypto 
wares. 


By Peter Cassidy 

f you call Daniel Bernstein while he is away from 

home, his answering machine will greet you with 
a raucous rendition of the Shaker melody, “Simple 
Gifts,” performed on the harmonica by Bernstein 
himself. You might remember the song’s lyrics: “Tis 
the gift to be simple, "Tis the gift to be free ....” The 
melody is a cheery - if ironic - choice for someone 
embroiled in a colossal and complicated struggle 
against the entire 
national security 
apparatus. 

Bernstein is 
challenging 
export laws that 
define cryptogra- 
phy as a form of 
munitions - like 
land mines or 
cruise missiles. 
The young pro- 
fessor, lettered 
in mathematics 
by the University 
of California at 
Berkeley last 
year, is taking 
the Cold Warriors 
to court because the law barred publication of his 
cryptographic research over the Internet, casting 
the academician into the same net as unruly arms 
merchants. 

This is more than a squabble over the convolutions 
of the International Traffic in Arms Regulations, vio- 
lation of which carries criminal penalties of up to 
US$1 million and 10 years in jail. As the first legal 
challenge to the constitutionality of the export control 
laws governing cryptography, the suit contests the 
government's dominance over a pivotal cyberspace 
technology. At stake is whether the Net will come to 
bear the strong cryptography needed to become a 
universally trusted and commercially viable medium. 
Essentially, Bernstein's suit is at the vanguard of a 
civilian insurgency to free the Net from a subtle, 
though enervating, kind of martial law. 

A White House Office of Intelligence staffer recent- 
ly effused the party line when asked about Bernstein's 
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case: “Powerful cryptography is not only a powerful 
protector of people's data, it is also a powerful 
weapon in the hands of a drug dealer, a terrorist, 
or an international organized criminal ... and we 
restrict its export to protect national security and to 
preserve an ability to get access to data that would 
otherwise be impossible to obtain.” Arguments like 
this ignore the fact that strong cryptography gives 
ordinary people the ability to protect themselves 
against terrorists and criminals - and an imperious 
government as well. 

"This suit is one front in the cryptowars,” says John 
Gilmore, an early employee of Sun Microsystems and 
a founder of the Electronic Frontier Foundation. ^No- 
body really knows how these wars will end up or 
which front will be the one that finally collapses." 


Digital Liberator is not a role Bernstein adopted out 
of a disdain for authority or a craving for adventure. 
His passions are aroused less by politics than by the 
technical minutiae of Unix systems and the exquisite 
mathematical filigrees of cryptography. Within the 
Internet hacker community, Bernstein's activist leg- 
end is limited to his campaign to close security holes 
in Unix systems. 

But as a graduate student in the early 1990s, Bern- 
stein got into hacking crypto, working from his 
cramped, windowless lair on the 10th floor of Evans 
Hall on the Berkeley campus. Unwittingly, he ven- 
tured into a domain claimed by the cryptographic 
wizards at the National Security Agency. Early in the 
Cold War, the NSA was created to spy on foreign ene- 
mies’ communications and to supervise a system of 
patent and export laws, ensuring that the spread of 
American cryptography would not complicate the 
agency's eavesdropping mission. As soon as Bernstein 
was prepared to distribute his research paper and 
source code on the Internet for peer review, his pro- 
gramming became a national security issue. 

Bernstein knew enough about export law to be con- 
cerned about putting his programs on the sci.crypt 
Usenet newsgroup - even though it was not exe- 
cutable cryptography, but a system for converting 
mathematical constructs into crude cryptographic 
programs. When he inquired at the State Depart- 
ment, he received a disturbing reply: posting his 
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“Mr. Jenkins informs Sylvia that his crisp, 
clear Tanqueray martini is only one of the things 
he’s able to see through this evening.” 
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program would require a munitions 
export license. In other words: You pub- 
lish, you perish. After his attempts to over- 
turn the government’s decision failed, 
Bernstein struck back. 

With the EFF underwriting the costs, he 
filed suit in February 1995 against every- 
one involved in the censoring: the State 
Department, the Department of Defense, 
the Department of Commerce, and the 
NSA. Bernstein is contesting, in part, pro- 
visions of the ITAR that equate exportation 
with posting live crypto code on a domestic 
server. (Although the replies Bernstein got 
from the department were curt, it’s appar- 
ent that his applications were being struck 
down under provisions that forbid “dis- 
closing to foreign persons” any technolo- 
gies regulated under the ITAR. This broad 
category could be applied to most any act 
of publication - including posting source 
code on the Internet). 

The regulation has managed to go un- 
challenged for about one generation post- 
World War II, largely because until the 
1970s, most cryptographers were current 
or former employees of military intelli- 
gence agencies and more or less sympa- 
thetic with export laws. That changed as a 
generation of cryptographers matured in 
academia and industry, and cryptography 
began finding wide application in the 
civilian domain. 

Twentysomething Bernstein, a thorough- 
ly post-Cold War kind of guy, claims that 
the regulations are tantamount to the cre- 
ation of a state-licensed press, allowing 
spooks and bureaucrats to entertain their 
own whims in repressing freedom of 
speech, association, and scientific inquiry. 

Stirring stuff, but when news of this suit 
hit the Net, some cynics' eyes rolled. The 
national security state doesn't just turn 
over with its legs in the air when someone 
waves the Bill of Rights at it. The reality is 
that the courts have become increasingly 
deferential to government claims of na- 
tional security interest as they have filled 
up with jurists sympathetic to the exercise 
of the state's power - not an amiable envi- 
ronment for civil rights suits. Lawrence 
Walsh, the Iran-Contra special prosecutor, 
feared this trend enough that, in a report 
to Congress in December 1989, he warned 
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that abuse of secrecy privileges had *cre- 
ated an unacceptable enclave that is free 
from the rule of law.” Against this back- 
drop - righteously waving their freedom 
of speech flags - appeared Bernstein, the 
EFF, and Cindy Cohn, lead attorney for the 
San Mateo, California, law firm of 
McGlashan & Sarrail, PC. 

Cohn points to the 1971 Pentagon papers 
decision, in which a federal court ruled 
that publication rights outweighed nation- 
al security claims, as reason to believe 
there is a chance to topple this untouch- 


able 40-year-old system. What's more, a 
1978 case focused directly on the ITAR. In 
US v. Edler Industries, the court found that 
the “expansive interpretation of technical 
data relating to items on the munitions 
list could impede ... international scien- 
tific exchange,” and that the regulations 
had to be interpreted narrowly. 

One thing is for sure: Bernstein's bar- 
risters couldn't have asked for a better 
assignment than US District Court Judge 
Marylin Hall Patel. At the Northern Cali- 


gig 


fornia District in San Francisco, Patel is 
legend for championing the civil rights of 
civil plaintiffs and criminal defendants. 

When the initial motion was presented 
during the first hearing last October, Patel 
showed no special deference to the nation- 
al security élite. It quickly became appar- 
ent that the contest, in essence, would 
hinge on interpretations of the ITAR's 
authority over cryptographic source code. 
Cohn claims it is necessary for scientists 
to advance their mathematical theories for 
consideration by their peers; the govern- 
ment argues that cryptographic source 
code or software is a technological instru- 
ment that is scrupulously and clearly 
defined in regulation, and can therefore 
be controlled like a munition. 

For Cohn, the hearing was confirmation 
that Patel grasped some of the larger 
ironies of export law. Still, the hearing 
transcript reveals that Patel showed some 
confusion about the distinction between 
source codes and the applications they 
animate - crucial concepts if the judge's 
decision is to be definitive and useful for 
other cryptography cases. 

By April, when she ruled to deny the 
government's motion to dismiss, Patel's 
interpretation of ITAR in the constitution- 
al context showed real command. Sweep- 
ing the government's arguments aside, 
Patel whipped up her own analogy, liken- 
ing source code to a player-piano roll - 
executable music notation - which she 
deemed protected speech. This not only 
kept the case alive, but affirmed one of 
Cohn's key arguments and threw the 
burden of proof on the state. 

Before the case is resolved, Patel's skep- 
ticism of the state's prerogatives will be 
tested to the limit when the government is 
called upon to defend its policy. Patel is 
then likely to be given the in camera pre- 
sentation of The Deepest Darkest Secrets 
of Cryptography - probably a modified 
version of the classified briefing the NSA 
has used with great success to influence 
members of Congress. Legend has it that 
no one who ever got “the briefing" ever 
again opposed the agency. 


If Bernstein does manage to neutralize the 
NSA's mesmerizing spells and rescue cryp- 
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tography, it won’t be because he had such 
grandiose ambitions from the outset. At 
least that’s what the publicity-shy profes- 
sor tells us. Bernstein will not discuss, in 
political terms, his case or his own role 
in it - the suit, he explains, is a practical 
application of law to effect a practical 
result; an equation made flesh. 

*What gets me worked up here is plain 
old crime,” says Bernstein. “I still remem- 
ber the first computer intruder I ran into. 
How disgusted I was at finding out that he 
had been rifling through my files; how 
much time I spent trying to figure out if he 
had destroyed anything. In the years since, 
Гуе spent a lot of time thinking about how 
to stop these criminals. By now, I feel I 
can really help people protect themselves 
— but the State Department says I can't 
share my advice. That's totally disgusting. 

*What I see is the State Department and 
the ITAR standing in the way of cryptogra- 
phy moving forward,” says Bernstein. No 
Promethean social struggle here; it's 
about advancing the popular acceptance 
of cryptography so the Kevin Mitnicks of 
the world won't be able to steal intelligible 
information from the systems they burgle. 
*Cryptography is a powerful crime-fight- 
ing tool,” he says. “This is not a case of 
needing more laws. This is a case of need- 
ing more technology." 

Bernstein's early cryptographic excur- 
sions were inspired by Usenet postings 
about how hash functions are unregulated 
by export control laws - even though they 
use the same mathematical engines as 
cryptographic encoding systems. (A file 
run through a hash function returns a 
string of letters and numbers that appears 
random but is the unique product of the 
hash function and that file. The result, 
like a fingerprint, can identify the file.) 

Intrigued, Bernstein took a hash func- 
tion named Snefru and wrote a pair of 
programs to make the function's mathe- 
matical engine encrypt and decrypt data. 
The final package, which he called Snuffle 
5.0, comprised a research paper and the 
programs' source code - instructions read- 
able by humans but not usable by a com- 
puter until translated into a machine- 
executable format. Researchers who want- 
ed to study his work would be able to pick 
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up the paper and source code from the 
newsgroup, compile the code, and run it 
on their computers. 

Mathematically, the idea was to re-engi- 
neer a hash function into a cryptographic 
program. While Bernstein ostensibly did 
this to make an academic point, Snuffle 
5.0 exposed a hole in the logic of the 
export control laws: You can take an un- 
regulated, exportable hash function and, 
with Bernstein's system, use its crypto- 
graphic engine to produce a working, yet 
inelegant, cryptography program. “А pro- 


gram like Pretty Good Privacy is all set to 
go; my program is a machine that gives 
you a method of encrypting data, but you 
have to do a lot more work to make it 
usable,” says Bernstein. In effect, Bern- 
stein's academic pursuit proved that the 
export regulations could be avoided, albeit 
with some machinations. 

When Bernstein asked the State Depart- 
ment in June 1992 if the export laws ap- 
plied to Snuffle, the agency responded a 
couple of months later that he would need 


Hi 


a munitions license to post. Presumably, 
the department’s interpretation was that 
posting on Usenet constituted de facto 
exportation given the borderless nature of 
the Net. A license to publish? This wasn’t 
an answer an academic could accept. 
Bernstein called and wrote to the State 
Department and the NSA for clarification. 

“In the beginning, I was naive. I thought 
they had procedures for academics - we 
have the First Amendment. I was surpris- 
ed,” says Bernstein. 

It was a different kind of education for a 
graduate mathematics student who’d spent 
most of his life in school. Suddenly, here 
he was playing telephone tag with an agen- 
cy that employs the heaviest spooks in the 
world. The initial rejection sent Bernstein 
searching for help. He emailed John Gil- 
more, in part because Gilmore had posted 
extensively about export controls on 
Usenet. Gilmore and the EFF board quick- 
ly began supporting Bernstein’s case. 

In July 1993, on the EFF’s advice, Bern- 
stein submitted five separate requests to 
the State Department for publishing 
approval, one for each segment of his 
Snuffle package, so that each would be 
considered separately. At a minimum, he 
hoped to get clearance to publish his 
research paper. By October 1993, the five 
requests had been consolidated by the 
department and flung back at him - again 
advising that publication required a 
license. One month before, however, 
Bernstein had appealed the agency’s first 
ruling, asking for his research to be con- 
sidered under the Commerce Depart- 
ment’s more liberal export regimens. 

The government could have invited 
Bernstein to explore other levels of appeal 
and drawn him deeper into the ITAR 
appeals labyrinth. But the State Depart- 
ment failed to respond within its allotted 
50 days, and after much preparation, 
Bernstein filed suit in February '95. 

It was not just the Internet community 
that cheered Bernstein's chutzpah - the 
software industry, long forced to play by 
the ITAR rules, also approved, if less pub- 
lically. “The public interest groups were 
very enthusiastic about the case,” says Ken 
Mendelson, corporate counsel at Trusted 
Information Systems Inc., a cryptographic 
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systems developer in Glenwood, Mary- 
land. “Many companies, I think, were 
quietly relieved that someone else was 
doing it because of the expense.” 

But those in the commercial sector 
know that the provisions of ITAR Bern- 
stein is contesting are only part of the 
hammer lock that the NSA established 
over cryptography during the 1950s. A 
patent secrecy system allows the agency 
to direct the Patent and Trademark Office 
to impound patent applications and bar 
innovators from discussing their inven- 
tions under threat of massive fines and 
jail - big, fat regulatory sticks the agency 
has wielded to gag academics and keep 


commercial cryptographers under control. 


The law, according to Geoffrey Baehr, 
chief network officer at Sun Microsystems, 
has created a situation where *those who 
have the ability to create the technology 
usually don't, because they know they 
can't sell it worldwide. These controls are 
forcing us into an anti-competitive state." 
For example, they've prevented the devel- 
opment of vital components of a strong 
cryptographic system, such as key man- 
agement systems that would allow users 
to acquire and trade keys easily. 

“The government wants to block the 
development of key management systems 
that scale to a million users," says Baehr. 
"Let's say that 50 million people have keys 
and the ability to change them frequently. 
You can then have a relatively simple 
cryptographic algorithm but, by changing 
keys frequently, make it strong." 

Without strong cryptography, Baehr 
points out that cellular phones are subject 
to outrageous frauds because hackers can 
defeat their crypto systems with ease. Hos- 
pitals are still unable to fully computerize 
medical records, and Europe's automated 
electronic toll-taking systems aren't even 
on the drawing boards in the United States. 

In the balance of this struggle hangs the 
question of whether communications pri- 
vacy will be technically or even legally 
possible in the future. Whitfield Diffie, the 
inventor of public key encryption, sum- 
med up the technological politics of cryp- 
tography best last year when he said in 
Congressional hearings on Clipper: “It is 
in no way obvious that the freedom to 
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have a private conversation will survive.” 
Bernstein is resignedly sanguine about 
the suit - hopeful, but prepared for a long 
haul. His new employer - the University 
of Illinois at Chicago where he’s taken а 
position as research assistant professor in 
the department of mathematics, statistics, 
and computer science - is very supportive, 
he says. The young professor’s reserve and 
institutional resources will be important 
assets in a case that could become a 
grudging contest of attrition, given the 
government’s interest in preserving the 
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-;:In documents recovered. sen year through 
the FOIA, the. Electronic Privacy Informa- 
` tion Center in Washington, DC, discovered 
that the NSA's and FBI's solution to the 
_ Spread of civilian cryptography may be 
_ simply to outlaw it. These laws would make 
possession of privacy-enhancing technolo- 
gies a crime, something already partially 
- achieved in the realm of telephony tech- 
nology (see "Same Old Shit," Wired 3.11, 
_ page 88). 
In a briefing document titled "Encryption: 
The Threat, Applications, and Potential 
Solutions," sent to the National Security 
Council in February 1993, the FBI, NSA, 
and Department of Justice concluded that 
"technical solutions, such as they are, will 
only work if they are incorporated into all 
encryption products. To ensure that this 
occurs, legislation mandating the use of 
government-approved encryption prod- 
ucts or adherence to government encryp- 
tion criteria is required." 
À ede found its way into the 
А Digital Teleph jony Bill signed into law by 
"President Clinton irithe fall of 1994. The 
‚ БШ, using language skillfully sculpted by 
the NSA, effectively outlawed telephony 
technologies that challenge any govern- 
ment agency 's ability: to wiretap, making 
` technical facilitation of eavesdropping а 
legally enforceable ‹ design criterion in 
_ telecommunication: 


status quo. As the government well knows, 
it's the stranglehold on the proliferation of 
technology that keeps the NSA in business. 
Should the agency's spell over cryptogra- 
phy weaken, the spooks would have to 
find real jobs. m m m 


Peter Cassidy (pcassidy@delphi.com) 
writes about white-collar crime, national 
affairs, and technology from Boston. His 
reportage has appeared in The Economist, 
OMNI, and Forbes ASAP. 
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Declaring Independence 


By John Perry Barlow 


“He that will not apply 
new remedies must 
expect new evils; for time 
is the greatest innovator.” 


- Francis Bacon 


Digital Oral Culture 


If you hunger for a lot more email than you're currently getting, 
I strongly recommend doing something as quixotic as declaring the 
independence of cyberspace. 

Since February 8, when | generated a polemic demanding the gov- 
ernments of the world leave us alone and emailed it to about 50 
friends (www.wired.com/wired/if/declaration), it has reproduced 
across cyberspace like kudzu, prompting as many as 300 responses 
a day - some of them from places I didn't even know had elec- 


tricity, let alone electronic mail. 

Most of this vast virtual echo - say, 95 percent - has been 
hyperinflative to the ego. If | wanted to believe that | were some 
kind of god (or, at least, the reincarnation of Jefferson), there would 


be plenty of evidence here. 
But unfortunately - or fortunately, depending on how you feel 
about humility - most of the best-written bits of correspondence, and 


Boosters claim that multime- 
dia will substitute interactive 
graphics and video for much 
of what we now read and 
write. In fact, multimedia 
offers something much more 
radical: the substitution of 
speech for text. This will clear 
the way for a digital oral cul- 
ture that uses computers to 
revive the preliterate - but 
hardly primitive - roots of our 
civilization. 

Digital oral technology will 
change how we speak and 
think. 
If we 
start 
By Tom W. Bell saying 
^!" (a click of the tongue) to 
close computer files, for 
example, we might also use 
"I" to close conversation. 

Ultimately, such changes in 
language will effect changes 
in thought, just as the onset 
of literacy did. 

- Tom W. Bell (bell@odo.law.udayton 


.edu) teaches at the University of Dayton 
Law School. 


certainly the lengthiest, were from folks who found 
my actions anything but godlike. | have found myself 
excoriated by people I might have thought would be 
receptive to the thoughts contained in my declara- 
tion. | have been e-reamed by some of the best. 

Their objections fall into several categories. 

There are those who basically agree with me but 
think that it's premature to start poking the Beast 
now. Their general drift is something like,"Shut up. 
We don't want them to know we're here until there 
are enough of us to stand up and fight." I’m not much 
persuaded by this. They've already attacked. We can 
no more pretend we don't exist than the defenders 
of the Alamo could simply refuse to answer the door 
when Santa Ana came knocking with his 5,000. 

Many who flamed me claim we don't exist. That is, 
they believe there is no collective "sense of the wired 
self." We are about as much a community, they claim, 
as are all the people with electricity in their homes. 

I can't refute this directly, but it does seem self-evi- 
dent that there is a Net culture, manifestations of 
which can be found everywhere in this magazine. 

Then there are the folks who are doing far too well 
under the existing paradigm to want to fix it much. 
These are successful lawyers, businesspeople, and 
government officials of one sort or another who wish 
to make cyberspace resemble the terrestrial world 
that already works for them. 

Some are plain jealous. l've seen this sort of 
internecine treachery manifested among the well- 
intentioned all my life. They often reserve their 


worst invective, not for their real enemies, but for those with whom 
they essentially agree save for some ideological coloration. Some- 
thing about the sense of impotence one feels stacked up against the 
Big Ugly often encourages us to attack one another instead. There, 
certainly, we stand a better chance of scoring a quick victory. 

One criticism often levied is that my rhetoric was unnecessarily 
insulting and alienating. There is some truth to this. Generally, | find 
reasoning with the opposition will get you further. But sometimes 
the opposition doesn't know you exist. Sometimes you have to shout. 

The most interesting criticisms come from those who take issue 
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The idea of a virtual zoo is 
simple - just wire up an ani- 
mal preserve somewhere with 
webcams, microphones, and 


sensors. 
Virtual Zoo Instead of 
carrying 
By Fred Hapgood tha ani 


mals to the people, bring the 
people to the animals. 

It's not supposed to replace 
the zoo experience, though to 
tell the truth, І never see much 
but tufts of fur 50 yards off in 
those modern, free-ranging 
zoos. If | had the choice be- 
tween that and a suite of web- 
cams, controlled by radio 
collars so the camera nearest 
the animal was always on, 

I might switch. But the real 
objective of the virtual zoo 

is to allow us to monitor the 
lives of wild animals in real 
time from our homes. You 
might buy into an adopt-an- 
animal program, and with 
virtual zoo technology you 
could "walk around" with your 
adoptee anytime. 

Every citizen could be a 
wildlife biologist, with all the 
tools he or she needs to do 
continuous observation for 
years at a time. 


- Fred Hapgood (hapgood@pobox.com) 
writes about science and technology. 


“Photons have neither morality 
nor visas." – David Farber 
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"Instead of asking,'How much 
damage will the work in question 
bring about?' why not ask,'How 
much good? How much joy?'" 

- Henry Miller 


with my drawing any distinction between the virtual and physical 
worlds. As one particularly disgusted critic, David Bennahum, put it, 
“Will we deal with the real world or retreat into our own private delu- 
sion - one that places cyberspace above and beyond the realities of 


the physical world?" 


There was a lot of that. Much of it came attached to accusatory 


associations with drugs, '60s utopianism, and other weaknesses a 


songwriter for the Grateful Dead might be presumed to possess. 


But I rather like the realities of the physical world. Prefer 
them, in fact. And it's certain that whether | like them or not, 
the realities of the physical world will always be with us. There 
will always be bodies starving, bodies in prison, bodies danc- 
ing, bodies making love. 

Cyberspace is no more separate from the realities of the 
physical world than the mind is unrelated to the body. Indeed, 
the relationship between the social space that exists in, say, 
Manhattan and the social space that exists in cyberspace is 
precisely the relationship between mind and body. 

But there is also a necessary separation between thought 
and action. Action is what the body does, over which physical 
authority may be exercised. In cyberspace, | might threaten to 
kill you. In New York, І can slit your throat. 

This is why I said in my declaration that “we must declare 
our virtual selves immune to your sovereignty, even as we 
continue to consent to your rule over 
our bodies.” I’m not seeking to evade 
legal responsibility for our physical 
actions. But rendering the depiction of 
crimes criminal is an effort to extend government authority 
beyond the physical and into the mental. 

l've never felt anybody's thoughts should be under the 
control of governments, even when the government could 
clearly define the thinkers as dwelling within its physical 
jurisdiction. І favor it even less now that any government on 
the planet can seek to confine the entire human conversation 
within its own local cultural norms. 

Looking back over my declaration now, can see things 
I might have said more temperately - or not said at all. But I’m 
not sorry | did it. It continues to grow and foment discussion. 
Even if | wanted to, there wouldn't be much I could do to call 
it back at this point. It’s as free and wild as | hope cyberspace 
will always remain. 


Blaming Technology 


One key benefit of the increas- 
ing power and pervasiveness 
of computers is seldom men- 
tioned in polite conversation: 
the virtually unlimited oppor- 
tunity they provide for scape- 
goating. Disenfranchised 
classes make decent scape- 
goats, but as sentient beings 
they can fight back. No such 
annoyances befall the person 
who blames failure on an 
inanimate object. 

A manager knows she 
needs to hire another worker, 
but that 
the pow- 
ers that 
By Sean W. Fleming Bewil 
reject this proposal. The solu- 
tion? Upgrade from run-of- 
the-mill 486s to Pentiums: it 
was all the computer's fault. 

Undoubtedly, the few sec- 
onds saved each day, which 
would otherwise be wasted 
waiting for WordPerfect to 
open, will turn the company 
around. 

- Sean W. Fleming (sfleming@oce.orst 


.edu) is a geophysics graduate student at 
Oregon State University. 


- John Perry Barlow (barlow@eff.org) is a co-founder of the Electronic Frontier Foundation. 


Silencing Internet Voice 


By Craig A. Johnson 
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Is the Internet headed toward a regulatory Waterloo? That question 


was at the center of a minicyberstorm kindled this spring when a 
telecom trade association asked the Federal Communications Com- 
mission to stop software-based long distance telephone calls over the 
Internet. Filed on March 4 by the America's Carriers Telecommunica- 
tions Association (ACTA), the petition demanded that the FCC confirm 
its authority over telecom services using the Internet and "institute 


rulemaking" for such services. 


"Telling the future by looking 
at the past assumes that 
conditions remain constant. 
This is like driving a car 
by looking in the rearview 
mirror." — Herb Brody 


By itself, the petition isn't terribly significant. However, it repre- 
sents the first volley in a coming brush war over the commingling of 
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“Like adequate education, freedom 
of expression is no longer a 
political nicety, but a precondition 
for economic competitiveness.” 

- Alvin Toffler 


voice and data traffic in digitized networks. It’s a war, that unless care- 
fully waged by Internet forces, could result in the Net being torn-up in 


the crossfire between special interest segments of the tele- 
com industry. The FCC, however, can act both as an enforcer 
and peacemaker - provided it receives input from the online 
community before it smothers the Net with regulations. 

Of course, ACTA, made up of approximately 130 long dis- 
tance resellers with average revenues of US$10 million, 
doesn't see the battle against voice-over-the-Internet (VON) 
software in those terms. Charles Helein, ACTA general coun- 
sel, angrily attacks "the ... promotion of free long distance 
services" that create a situation where “our product isn't 
worth anything." 

Despite this kind of invective, the FCC is not likely to take 
direct action on the ACTA petition. Partly because it sees 
VON as a technology in its infancy, and partly because the 


real issues are expected to be played out as the agency imple- 


Usenet is in trouble. Newcom- 
ers must choose an appropri- 
ate newsgroup - if one exists 
- from some 8,000. In addi- 
tion, the system is easily 
abused; an unscrupulous 
advertiser can flood thou- 
sands of newsgroups, wasting 
bandwidth and disk space. 
The solution? Get rid of 
newsgroups. Articles can be 
kept in one large pool and 
called up with word searches. 
To post an article, just throw it 


A Material World 
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If you believe Lester Thurow 
of MIT, the victory of mind 
over matter has arrived. He 
argues for investment in 
"brain power industries" that 
“do not require natural 
resources.” 

But get real. The “informa- 
tion society” demands enor- 
mous amounts of material 
resources. The production of 
a single PC requires 33,000 
liters of water - about the 
annual per capita consump- 
tion in Western Europe. It 
also results in 640 pounds of 
waste, some highly toxic. With 
special techniques, you might 
reduce a PC’s yearly energy 
consumption from 85 kilo- 


watt- 
hours 
to 40. 
By Harald Preissler Prett 
and Burkhard Jaerisch oad d 
good, 


compared to the 5,000 kWh 
used for its production. 

So should we smash the 
computers? No. But we need 
to realize the wired world will 
always be deeply rooted in 
the material one, and depen- 
dent on its sustainability. 

- Harald Preissler (preiss@dbresearch- 
berlin.de) and Burkhard Jaerisch are 


members of the Society and Technology 
Research Group at Daimler-Benz AG. 


ments the Telecommunications Act of 1996. 

As evidence, Tony Rutowski, VP of Internet busi- 
ness development for General Magic, points toa 
recent FCC notice that lists Inter- 
net access availability among 
the “advanced services that may 
warrant inclusion” in the set of 
services covered by universal service. 

The VON issue also will be discussed during the 
FCC’s “interconnection” proceeding. Interconnec- 
tion is really the hard kernel of the Net telephony 
problem. All current long distance carriers pay 
access charges to hook up with local exchanges. 

AT&T, for example, pays a fee to connect to Pacific 
Bell’s facilities. However, when you use the Inter- 
net, you’re using your local exchange without fees. 

This shouldn't be a problem until VON becomes 
more commonplace. Internetworking is within the 
boundaries of “enhanced” services, defined by the 
Telecommunications Act of 1996 as transmissions that 
have been changed "in form or content” by computers. In 
the US and many other countries, these are exempt from 
interconnection charges and tariffs applied to carriers. 

While the new telecom law preserves this long-standing 
distinction in US regulatory practice between basic 
“telecommunications services" and "enhanced" services, 
once a digitized voice message is transmitted in real time 
over the public telephone network, things get blurry. One 
result is that the door is left open for charges such as 
ACTA’s - that Internet telephony is really a telecom service. 

As long as Internet telephony continues to enjoy protec- 
tion as an "enhanced service," Net providers will be exempt 
from paying access charges. But if the FCC decides that 
Internet access is a "universal service," or that Internet 
telephone service should be regulated by "interconnec- 
tion" rules, the old rule books will go out the window. 

The growth of ISP gateways to the public telephone net- 
work and the rise in the volume of switched voice calls over 


the Internet will pose special challenges. But we must make sure that 
in its efforts to be equitable, the FCC doesn't strangle emerging appli- 
cations for transmitting packetized voice, text, and video in collabora- 
tive multimedia.This would amount to technological infanticide. 


- Craig A. Johnson (caj@tdrs.com) is a telecom policy specialist based in Washington, DC. 
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By Andrew C. Bulhak 


into the ocean - the reader's 
software will fish it out. If you 
desire a specialty forum, you 


can 


Death to Newsgroups cre- 


atea 
virtu- 


al newsgroup by naming it, as 
with IRC channels; it will last 
as long as people use it. Since 
all posts are kept in one pool, 
spamming is eliminated. 

Sounds far-fetched? The 
technology exists, and DEC's 
Alta Vista search engine pro- 
vides a preview. 


- Andrew C. Bulhak (acb@dev.null.org) 
lives in Victoria, Australia. 


"Adding manpower to a late 
software project makes it later.' 
- Fred Brooks 
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You. WANT IT Ilo BE: 


ANYTHING 


10.4" color dual scan display 


75MHz Pentium processor 


[=] 
Front-loading MultiBay allows you 
to mix and match these devices: 
* Floppy drive (standard) 
* QuadSpeed CD-ROM drive ($389*) 
* Optional 2nd hard drive — up to 1.35GB 
* Optional 2nd battery 


5000 CAN BE 


16-bit audio with built-in 
dual speakers 
[е] 
Get standard 8MB 


memory — or go as 
high as 72MB 


Full-size keyboard with 
integrated pointing device 


510MB removable hard drive 


THE COMPAQ LTE 5000 


AND Мом IF САМ BE YOURS 
FOREST. $2,899, 


We figured you'd expect the Compaq* LTE” 5000 to come 
complete with a powerful Pentium® processor, 8MB RAM, 
a 10.4" color dual scan display and two PCMCIA slots. 
Standard. So what makes this notebook so exceptional? 

Well, the LTE 5000 is completely modular, so you 
can mix and match capabilities however you like. You 
can add an optional QuadSpeed CD-ROM drive, an extra 
battery — or even an extra hard drive. Just plug your 


choice of interchangeable devices into the front-loading 


MultiBay,“ and the LTE 5000 is as flexible as you are — по 
matter where you take it. 

Then, whenever you need it, you can add the optional 
MultiBay Expansion Base, with integrated Ethernet. You'll 
get two more MultiBays — for additional modular devices, 
and the ultimate mix of power and flexibility. 

You'll find that the best thing about the LTE 5000 is 
what you make of it. So call one of the numbers below, 


and make one yours today. 


1-800-888-6079 COMPAQ. 1-800-345-1518 


WEEKDAYS 7-7, SAT. 9-3 CST 
ASK FOR OUR NEW FREE CATALOG 


DirectPlus 


FOR THE NAME OF YOUR NEAREST 
COMPAQ AUTHORIZED RESELLER 


*All prices shown are Compaq DirectPlus prices. Reseller prices may vary. Other models available; call for pricing, Call for lease prices. Leasing is provided for a term of 36 months and is subject to 
approved credit and certain terms and conditions. Call for details. Battery packs and certain options are covered by a One-Year Warranty. The LTE 5000 is covered by a Three-Year Worldwide Limited 
Warranty. Offer available in the U.S. only. € 1996 Compaq Computer Corporation. All Rights Reserved. Compaq and the Compaq Logo Registered U.S. Patent and Trademark Office. DirectPlus is a 
registerer ed service mark, LTE is a registered trademark and MultiBay is a trademark of Compaq Computer Corporation. Products, prices and programs are subject to change without notice. Other 
products are trademarks or registered trademarks of their respective companies. Pentium and the Intel Inside logo are registered trademarks of Intel Corporation in the U.S. and other countries. 
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ust after the spring solstice in March 1994, the 

anxious staff of the Broadband Media Applica- 

tions Group at Microsoft Corporation clustered 

around a conference table in the boardroom of 

Building 8. They were in the process of their first 
business strategy presentation to the toughest cus- 
tomer they'd ever face - their boss, the fearless leader 
of the software world - Bill Gates. 

At the time, Microsoft - still oblivious to the grow- 
ing significance of the Internet and its emergent pub- 
lishing medium, the World Wide Web - was focused 
on a consensual hallucination of magnificent propor- 
tions called interactive television. In part to support 
Microsoft's interactive TV efforts, the tiny media 
group, only five months old with just over a dozen 
full-time staff members, was chartered with building 
the “primal apps" for the company's video-on- 
demand system, codenamed Tiger. They were devel- 
oping the key media components for Tiger - user 
interfaces and interactive program guides - as well as 
prototypes of a new breed of TV programming and 
services (one such was an interactive version of Bill 
Nye the Science Guy.) All this was to be produced by 
Microsoft, piped to eager consumers over high-speed 
networks, and delivered through a set-top box also 
designed by Microsoft. 

And so the group's executives, many of them fresh 
recruits from various computer, entertainment, and 


media companies, spent more than three hours re- 
sponding to Gates's probing questions. Their hope: 
that they sounded smart enough to get Gates to free 
up the US$20 million plus needed to launch the com- 
pany's most radically un-Microsoft initiative ever. To 
their dismay, one attendee recalled, halfway through 
one of the presentations Gates suddenly stood up and 
said: “Wait a minute - you're talking about TV! Why 
would I do ТУ?” 

Gates eventually gave the broadband group only 
half the budget they asked for. But less than two years 
later, he is *doing TV" in a big way, to the tune of 
$420 million in joint ventures with NBC News. A 
string of similar investments both inside and outside 
the company has led some of Microsoft's top execu- 
tives to freely acknowledge a notion so antithetical to 
its culture that it boggles the mind: Microsoft - the 
$5.9 billion software monolith that literally controls 
more than 80 percent of the personal computers on 
the planet, the quintessential nerd palace where stock 
price and market share are the best revenge - is mor- 
phing into a media company for the new millennium. 


THE PICTURE IS BIGGER THAN YOU THINK 

Just three years ago, the response to the statement 
“Microsoft is becoming a media company” would 
have been greeted with a derisive laugh. After all, 
how could a software company, even the all-powerful 


(Е. 


ШЕЕ; 


Microsoft's extensive reach into the 
interactive media business could well 
make it the world's first 21st-century 
media company. Here is a partial list of 
the company’s projects, ranging from 
partnerships and joint ventures to 
internally developed products, acquisi- 


tions, and distribution deals. 


MEDIA CONTENT: 

* CarSource: a Web-only decision-making 
guide for car buyers using Intelliquest 
data, was scheduled to début on the 
Internet in May. 

+ Cinemania; An interactive movie guide, 
Cinemania also includes an MSN compo- 
nent that refreshes the CD-ROM version 
with new movies and reviews from 
Leonard Maltin, Roger Ebert, and 


former Los Angeles Times film critic 


WIRED JUNE 1996 


) 
Sheila Benson. 

* Cityscape: This internal project is 
looking for local partners to provide 
comprehensive online listings of events 
in various cities throughout the US; it 
will hire as many as 100 people to 
launch this nationwide effort. 

* Corbis Corp.: Though not a Microsoft 
investment per se, Gates owns (and 
Microsoft is a customer of) this rapidly 
growing archive of more than 700,000 
digital images. Corbis owns the world- 
famous Bettmann Archives and recently 
signed an exclusive digital rights 
licensing deal with the Ansel Adams 
trust. 

* Encarta: Users of Microsoft's multime- 
dia encyclopedia can sign up for 
updates that will be regularly available 


via MSN. Ancillary products include 


Y 
21st 


„айы. 


"D 


Encarta on the Record, a live, online 
event hosted by journalist Linda Eller- 
bee, and a Web site for teachers called 
The Encarta Schoolhouse. Microsoft is 
spending an unconfirmed US$30 million 
to “localize” Encarta for other countries, 
changing its editorial content to reflect 
different cultures. 

* Health: This online title will include 400 
illustrated articles and a database for 
helping diagnose childhood ailments 
by symptom and will preview on the 
Web in May. 

+ Interactive advertising: By 2000, 
according to Bill Gates, Microsoft will be 
spending $250 million per year in 
interactive advertising. 

* Michael Kinsley: The former editor of 
The New Republic and formerly the 


wide-eyed liberal co-host on CNN's 


HH 


company look like? 


Crossfire, Kinsley moved to Redmond 
to launch a Web-based magazine on 
politics and culture. 

* Music Central: One of Microsoft's newer 
products, Music Central ships on CD-ROM 
and is updated regularly online. It lists 
more than 80,000 music titles, as well 
as reviews, artist biographies, and 
music clips from various musical genres. 

* MSNBC: NBC and Microsoft will together 
invest $420 million over five years to 
build MSNBC Cable — a 24-hour TV news 
service to compete with Cable News 
Network — and MSNBC Online, an 
interactive, Web-based news and 
information service. 

* DreamWorks SKG: Microsoft owns a 
small equity stake in DreamWorks; the 
two companies also formed a $30 


million joint venture, DreamWorks 


Microsoft, be successful in the rarified air of story- 
telling and ideas? And why would it want to bother? 
But today, the response is far more complex and 
speaks both to a revolution in the media industries - 
their wrenching transition from analog to digital - 
and to the power of the Microsoft hive mind, which 
throughout the company’s history has repeatedly 
allowed it to quickly learn what it doesn’t know and 
to fix its mistakes as it goes along. 

What would a successful 21st-century media compa- 
ny look like? Like its 20th-century predecessors, it 
would have access to distribution, virtual monopolies 
in some cases. But onto that foundation it would build 
deep expertise in interactivity, human interface, and 
visual computing. It would make its own technology 
tools and have the ability to define new markets such 
as virtual worlds. It would also forge major media and 
hardware alliances using its deep pockets and ubiqui- 
tous brand awareness. 

Microsoft is by far the only company in technology 
or media with this combination of assets and strate- 
gies in place today. 

Though the company continues to assert that soft- 
ware for personal computers is its primary business, 
over the past two years Microsoft has methodically 
placed significant amounts of capital, staff, and corpo- 


from the creation of media assets to the invention of 
next-generation online computing technology. 

The best example of Microsoft’s growing strategic 
commitment to media is found not in bits, but in ; 
atoms - RedWest, an expensive new Microsoft cam- 
pus, complete with digital production and design stu- 
dios that were specially built for the 2,000-employee 
Interactive Media Division. The division is actively 
compiling a library of brand-name, mass-market 
interactive media assets (such as Encarta, the largest 
selling print or electronic encyclopedia in the world, 
and Cinemania, a movie guide). In addition, Microsoft 
is making high-profile investments with large, tradi- 
tional media and entertainment companies - includ- 
ing DreamWorks SKG, the studio founded by Holly- 
wood moguls Jeffrey Katzenberg, Steven Spielberg, 
and David Geffen - and forging joint ventures 
throughout the creative community for new interac- 
tive media properties. : 

The company has also created a new distribution 
“channel,” The Microsoft Network - with 1 million 
subscribers not even a year after its launch - to aggre- 
gate its growing stable of online media properties. It 


Industry analyst Denise Caruso writes the Digital 
Commerce column for The New York Times and 


rate resources on varied interactive media plays, 
resulting in a strategy that encompasses everything 


> It would have access to distribution, deep expertise in interactivity, human interface, and visual computing. 


is executive producer of the Spotlight Conference on 


Interactive Media. 


» It would make its own technology tools and have the ability to define virtual worlds. 


» It would have major media and hardware alliances, deep pockets, and ubiquitous brand awareness. 


» And in many areas, it would have a major head start on the competition.... 


Interactive, to create games for PCs and 
game machines. A handful of titles — 
including one based on the popular 
Goosebumps video and book series for 
kids, published by Scholastic Inc. — 
should be ready in time for the 1996 
holiday season. 

* R/GA Digital Studios: Microsoft has 
signed a multititle deal with this highly 
regarded, New York-based digital 
media creator of special effects, adver- 
tising, and interactive media for event- 
driven entertainment programming 
on MSN, 

* Black Entertainment Television: 
Microsoft formed a joint venture with 
BET for a series of products including 
Web programming, CD-ROMs, and 

‘interactive TV. 


^ Paramount Television Group: Microsoft 


has signed Paramount to create three 
interactive entertainment properties 
exclusively for MSN, including one 


based on Star Trek. 


* Gauthier & Gilden Inc.: This New York- 


based company, which wrote a popular 
interactive soap opera for America 
Online, is now working on a series of 


"cybersoaps" exclusively for MSN. 


* Maps: Microsoft hired a cartography 


team to map the globe and provide 
interactive linkages for its growing line 


of reference products. 


MEDIA TECHNOLOGY 


+ Advanced Media Technology: Microsoft 


has been gradually creating or acquir- 
ing crucial pieces of media technology, 
which alone or in combination with 


others have the potential to spawn 


powerful new forms of media. Softim- 
age 3-D animation and product tools 
now being ported to the PC, for exam- 
ple, in combination with the avatar- 
based V-Chat system for MSN, could 
launch a new generation of online 
entertainment. Microsoft's Internet 
browser married to a “social interface” 
like Microsoft Bob, designed to make 
using computers easy for novices, could 
become a compelling way for future 
consumers to navigate the Net. And the 
company is primed to provide a broad- 
band distribution alternative to the 
chimerical interactive television as well, 
via Microsoft's Media Server system 
(formerly known as Tiger), which uses 
racks of off-the-shelf Pentium-based 
PCs to deliver interactive digital video 


to the home. 


a20 


+V-Chat: This technology allows MSN 


users to construct avatars and navigate 
around a variety of 2-D and 3-D spaces. 
The group is working with some of the 
world’s best known computer graphics 
experts, including Pixar co-founder Alvy 
Ray Smith and Cal Tech's Jim Blinn, a 
flock of whom have landed on the 


Microsoft payroll. 


+ Bruce Artwick Organization: Microsoft 


purchased Bruce Artwick, developers of 


Flight Simulator (the popular game that 


. was for many years Microsoft's only 


“media” product), and will use the 
underlying technology to build a broad 


line of simulation games. 


‚ Digital Backlot, Blender, MSN news- 


room: These three state-of-the-art 
facilities for digital production and 


design, which support the company's 
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While no one knows quite how to go about tapping it, 
Microsoft sees the vast opportunity in interactive media — 
potentially many times the size of the current software market. 


Bucky Fuller thought big. Arthur 
C. Clarke thinks big, but Cliff 
Pickover outdoes them both. 

In Black Holes: A Traveler’s 
Guide (John Wiley, 1996), he 
proposes to ring a halo around 
a black hole to show what it 
would look like. Pickover takes 
his inspiration from Fuller’s 1951 
proposal to construct a free- 
floating 3-D structure calleda 
“tensegrity ring-bridge” around 
the Earth. In his 1978 novel, The 
Fountains of Paradise, Clarke 
wrote of building such a ring 
from microscopic carbon tubules. 

Pickover goes even further. 
His idea turns on a startling 
proposition of the new physics: 
you can put light in orbit around 
a black hole just as you can put 
satellites in orbit around a plan- 
et."If a light ray travels parallel 
to the surface of a black hole at 
a distance of exactly 1.5 times 
the Schwarzchild radius," Pick- 
over explains, “it will orbit the 
black hole in a perfect circle." 

Wrap that orbiting light in a 
space tunnel and you get even 
more strange effects. At IBM's 
Thomas J. Watson Research 
Center, Pickover generated this 
image on a RISC 6000 system 
using Data Explorer software. 

"The tunnel appears straight 
inside. ... Because the gravita- 
tion field of the hole is so strong, 
the light inside the tube is bent 
as it circles around the hole," he 
says."This makes a curved tube 
actually appear straight." 

It also means that light gets 
brighter as you walk away from it 
and that an eye looking down the 
tunnel sees - an eye. - Phil Patton 


Phil Patton (pattonpG pipeline 
.com) is a regular contributor 
to Wired. 
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harles Babbage was onto something when he established the 

computer-loom connection. Never mind that he died frustrat- 

ed and a victim of persecution by street musicians - Babbage 

had a prescient insight in the 1830s when he invented the 
Analytical Engine. This machine, conceived but never built, is general- 
ly considered the first modern computer, complete with input and 
output devices, memory storage, and a kind of processor.The design 
called for more than 50,000 moving parts, which operated according 
to the principle of the Jacquard loom. 

While computers (and operating systems) have been reinvented 
countless times since Babbage's day, basic loom technology, includ- 
ing Jacquard's, has changed relatively little. Picture a large wood- 
frame box, like an oversize piano with its interior exposed to view. 
The piano strings parallel the lengthwise section of the loom's 
weave, known as the warp.The crossweave, or weft, is carried across 
the warp by a shuttle - a cigar-shaped vessel that leaves a trail of 
weft thread in its wake.Sit down at the keyboard, start playing, and 
instead of producing music, the box generates fabric. 

What Joseph-Marie Jacquard did was turn the conventional loom 
into a player piano, allowing it to operate semiautomatically by 
means of punch cards, much like the ones used to feed data into 
mainframe computers in the 1950s. Following the configuration of 
holes, the piano knows what notes to hit when cranking out a tune 
ог, in the case of the Jacquard loom, a piece of woven cloth. 
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Métier Jacquard : Fig. 1, mécanisme, 


Early computers 
as imagined by 


Charles Babbage 


(see inset, right) 


were inspired by 


the Jacquard 
loom (above). 


Today, menswear 


maven Jhane 
Barnes takes up 
the threads of 
this historical 


link in designing 
signature fabrics 


like Isometry, 
shown at right. 


It has been more than 160 years since Babbage thought 
to apply loom technology to his calculating machine, but 
computers and textile design are again converging. Today, 
new software can generate patterns automatically, trans- 
late designs into instructions for weaving, and even simu- 
late the look of fabric. Few of the top designers have 
figured out how to use the technology effectively, but 
menswear innovator Jhane Barnes, whose use of Jacquard 
looms has yielded some of the most complex textiles 
around, is helping set the pace of this transformation. 

Using customized programs, some based on fractal 
geometry, Barnes conceives her patterns on a Power Mac 
9500/132. She then outputs them to one of four printers, a 
small-scale sample loom down the hall from her office, or 
as a series of instructions for a Jacquard. Her process 
argues compellingly for the cyclical model of history and 
technological innovation: the inventions of one age 
(mechanical-industrial) gradually give rise to those of 
another (electronic-informational), which in turn drive 
the antiquated contraptions that started the cycle to 
begin with. Where Babbage took his inspiration from the 
palpable world of textile production and reinterpreted it 
for the theoretical realm of mathematics, Barnes conceives 
patterns from an invisible cluster of computations and 
coaxes them out into luxuriously tactile material. 


The look of wool, the feel of glass 
Jhane (pronounced “Jane”) Barnes moves about excitedly 
as she tells me about the programs she's been using to 
design fabrics. One sample appears on a screen behind 
her. (We are in the 14th-floor midtown Manhattan studios 
of Jhane Barnes Inc., which overlook the New York Public 
Library.) Her dark gray-brown suit has fine, lightly colored 
Jhane Barnes lines darting up and down the fabric, com- 
plementing the maroon-and-gray geometrical forms on 
the Jhane Barnes-upholstered office chair on which she's 
perched. Barnes is 42 and fair-skinned, with strawberry- 
blond hair cut in a pageboy that springs slightly as she 
turns in her chair. A few sheets of one-inch-wide fabric 
swatches in muted grays, blues, and greens sit on her 
desk. Printouts of fabric designs – bright plaids that over- 
lay background patterns based on fractals and natural 
forms — are strewn across the floor to her right. 

Early in our conversation, Barnes turns to engage 
with the computer. A huge monitor displays a series of 
triangles framed within an interface that offers an impres- 
sive array of design tools. I’m not quite sure where to 
focus. Late-afternoon sunlight streams in through a wall 
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of windows, throwing a hazy white glare on the screen. 
Barnes starts pointing energetically at the monitor. 

"These are the grids that control the weave," she says, 
pressing her index finger against the screen to show me 
patterns unfolding."And these are the schemes that Bill 
wrote - each scheme is a series of algorithms that gener- 
ates patterns.” A cloud of milky fingerprints covers the 
glass. From pixels to printouts to cloth: this woman, | think 
to myself, seriously needs touchscreen technology. 

The “Bill” she refers to is Bill Jones, an applied mathe- 
matician Barnes has been collaborating with since 1993. 
Jones and computer scientist Dana Cartwright, who 
together spent 23 years directing computing at Syracuse 
University, now design the software that lets Barnes 
experiment with a seemingly infinite array of patterns 
and, then, ultimately output them as fabrics on a loom. 


The inventions of one age 


Their company, Design Software Inc., has flourished in the 
last three years. One of their most innovative programs 

is WeaveMaker, an expert system application that has 
integrated the advice of a team of textile designers to 
generate new patterns and color schemes automatically 
while adhering to the discipline of warp and weft. Weave- 
Maker has most of the standard design functions built in, 
plus a “Cornucopia Tool” for those times creative ideas 
don't flow. Click on it and the program will pour out thou- 


sands of designs, one after another, until you tell it to stop. 


Barnes discovered WeaveMaker at the Convergence 
trade conference in 1992, where she was keynote speaker. 
"Very few people purchased the software," Cartwright 
says."Most people just don't get how a computer can 
help a designer. Jhane got it instantly." Barnes took the 
program back to her studio and immediately put it to use. 

WeaveMaker lets Barnes produce complex patterns on 
the dobby loom, a more affordable device than the highly 
refined Jacquard. Three small-scale dobbies sit in the back 
of her studio.If the loom has been threaded properly, she 
can send a pattern from her office over the internal net- 
work, and her assistant designer will call it up on screen. 
The system then instructs an air compressor to activate 
the loom, generating a small, exquisite fabric sample in 
about an hour. It's a peculiar sight - the miniature loom, 
the apprentice weaver, and the computer that interpo- 
lates Barnes's concept and sets it into fabric via the most 
elemental channel imaginable: Air. 


Michael Sand (sandline@aol.com) is an editor, writer, and 
curator based in New York City. His interview with Whitney 
Museum director David Ross appeared in Wired 3.09. 
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With a program 
called Symmetry 
Studio, Barnes 
(in her office, 
right) canruna 
pattern through 
repeats using 
the universe’s 26 
known types of 
symmetry (asin 
the example 
above). Barnes's 
atelier features 
old-fashioned 
looms, too. 


Software junkie 

The computer is an essential designer’s tool today, says 
Ingrid Johnson, chair of the Textile Development and 
Marketing Department at New York's Fashion Institute of 
Technology. But Barnes's computerized studio, she adds, 
“is still the exception, though it won't be for long." 

Jack Lenor Larsen, ап eminent textile designer who sits 
on the board of the American Craft Council, agrees."New 
technology is totally revolutionizing the textiles industry, 
though, he adds, “it is affecting design less than produc- 
tion at this point." New software and loom refinements 
mean cheaper, faster, and more streamlined manufactur- 
ing.They also mean that more can be produced domesti- 
cally, at greater savings."People will take greater risks as a 
result," Larsen says. 

But few have fully embraced the computer like Jhane 
Barnes. Among those actually designing clothes with the 
new tools, many are just using off-the-shelf software like 
Photoshop to create prints — for items like ties, whose 
patterns are printed on top of the fabric rather than 
woven in — which is the simplest, most common type of 
computer-aided design. 

The big names have been particularly slow to get start- 
ed."Acceptance of CAD has not followed from the big 
houses down to the small, but as usual from the vast mid- 
dle to either end of the spectrum," says Alison Grudier, a 
Boston-based consultant who helps fashion companies 
go digital. Grudier can count the top-level houses on one 
hand."Liz Claiborne had some CAD stations for a number 
of years, but it really wasn't until last year that it made the 
big push into getting wired. Calvin Klein, who has had a 
system or two for a number of years, has finally put some 
effort behind it." Designers at Chaps Ralph Lauren have 
been quicker on the uptake, using CAD for the past six 
years, according to William Forrester, the company's 
director of computer systems. | stopped in at Donna 
Karan's New York offices to find half a dozen SGI Indigo 
workstations being employed to design the DKMen Web 
site and virtual showroom. But Karan hasn't yet expressed 
any interest in using the machines for design. 

While many of the established houses are just begin- 
ning to play around with design software (as a spokesper- 
son for leading designer Isaac Mizrahi put it,"The only 
thing we use the computer for around here is word 
processing"), Barnes has been integrating the computer 
into her process for a decade and has even helped pro- 
grammers modify commercial software packages to suit 
a designer's needs. According to Renée Chase, head of the 
fashion program at Drexel University and author of CAD 
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for Fashion Design,"The industry is using CAD for tracking, 
presentations, recoloring, finding new levels of control in 
production. But using it as a creative tool - Jhane is the 
only one really doing that." 

Working with her partner and master tailor Erasmo 
("Eddie") Di Russo, Barnes uses a simple CAD program 
called Canvas for garment design and tailoring. ("I would 
never use a pencil anymore,” she says.” You have to erase.") 
The software allows the duo to store hundreds of colors 
and basic silhouettes for shirts, jackets, and pants, then to 
retailor them each season to suit their whims. 

With the programs MandelMovie and FractaSketch, 
Barnes has created a line of clothing patterned on the 
idea of similarity of form down to the smallest level - the 
basic concept behind fractal geometry. Using Mandel- 
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Movie, she has designed fabric for shirts and sweaters 
based on Benoit Mandelbrot's famous blood-drop-like 
icon of fractal geometry, and has even explored the outer 
edges of the Mandelbrot set, where the spiraling psyche- 
delic coils that most people associate with fractals reside. 
With FractaSketch, she has created patterns based on 
linear fractals and has contrived designs from the Koch 
snowflake (a geometrical form of infinitely complex bor- 
ders) and the Sierpinsky triangle (an equilateral triangle 
continually subdivided into smaller triangles). 

She has also developed dozens of patterns based on 
the principle of symmetry using Symmetry Studio, a soft- 
ware package developed by Timothy Binkley, chair of the 
graduate program in computer art at the School of Visual 
Arts in New York. Binkley first met Barnes at a multimedia 
presentation on fashion and mathematics that she gave 
in 1994."| was really inspired by her," says Binkley, a self- 
described philosopher, mathematician, programmer, and 
artist."In the beginning, Jhane saw the computer as a 
shortcut. But as she got into it, she started actually design- 
ing in a new way." With Binkley's program, Barnes can take 
any pattern and run it through repeats using the 26 types 
of symmetry known to exist in the universe. Binkley's at 
work on version 2.0, which will feature a Jhane Barnes 
pattern on the package. 


What a little h can do 

The year 1996 marks Jhane Barnes's 20th year in the fash- 
ion business. Two decades have brought prestigious 
awards and astonishing growth for her independent com- 
pany, Jhane Barnes Inc., which she started on a single 198 > 
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R-Tech 


According to Albert Bressand and Catherine Distler 
it's not information technology anymore, 
it's relationship technology. 


PHOTO: JASON BELL 


Wired: How would you title your book La planéte relation- 
nelle in English? 

Albert Bressand: You might say something like *the linking 
machine,” or “the relationship machine.” It’s really about how 
the new machines of today are between man and man, rather 
than between man and nature. And relations rather than 
material products are what is processed in these machines. 
You might also call the book: The R-tech World. 

| like that title as contrasted to high-tech or info-tech. 

AB: Information technology was a good name 20 years ago 
when computing and handling data were the end of the story. 
But now, the reason we deploy so-called information technol- 
ogy increasingly has to do with managing relationships. As in 
relationships among people, like on the Internet; or relation- 
ships among companies, like on an electronic data inter- 
change network; or relationships among nations, like when 
central banks use clearing and settlement networks. Most of 
what is called information technology today has already out- 
grown the name and is now relationship technology. 

How does the impact of R-tech measure up to other technol- 
ogy transformations in history? 

AB: Look at the previous revolution, the one that started 
around 1840 when the train and the telegraph first created a 
high-tech sector in American society. Companies in that sec- 
tor needed to be organized differently to manage in terms of 
minutes rather than days. Suddenly, you could know prices 
in faraway markets and ship goods in a truly integrated 
American market. And it was only at that point that the 
mainstream production companies and industries reorga- 
nized to take advantage of what was fast becoming mass 
consumption. Last but not least, the whole system coalesced 
around the new model of the company - the enormous 
industrial company. 

This linear description can be applied to the changes 
triggered by relationship technology since the early 1980s. 
We have been through the high-tech phase; we are now in 
the middle of the distribution phase. We're still looking at 
the impact of electronic distribution on traditional retail 
networks. And in one or two decades what will be at stake is 
a new concept of the corporation - things that are described 
in negative terms today, like downsizing or outsourcing or 
concentrating on core competencies, may find their place in 
a new, vibrant model. 

What can we learn from this analogy? 

AB: We once had two megamachines, the train and the tele- 
graph. Individually, each one would not have been enough to 
change America. If you only had the train, it would have been 
just a faster pony express. If you only had the telegraph, it 
would have given people the ability to interact with others far 
away but without drawing any concrete consequence from it. 
Whereas the telegraph and train combined produced a new 
concept of distribution, produced a new type of financial 
market: the futures market. 


How did it produce the new futures market? 

AB: Farmers could enter into contracts about future delivery. 
Because of the train, buyers could be certain that the grain 
would reach them. Because of the telegraph, there was 
enough certainty about the shipment to trust the contract. 
What are the two megamachines of today? 

Catherine Distler: One is the Internet, in the metaphoric 
sense of all electronic networks. Not just the Internet itself, 
but the fact that all electronic networks are interconnecting 
and allow communication through voice, text, and image all 


over the world. 


AB: But if we had only that, it would be like having only the 
telegraph. There would be little impact on the real world 
beyond entering into relationships with people on the other 


side of the world. 
What's the second? 


AB: The barcode. Again, think of it as a metaphor. We mean 
all the unique electronic identifications of products, people, 
money, and knowledge that allow these things to circulate 


through networks. 
CD: It’s the analogy with the train. 
Thanks to the barcode, the new 
couriers of the new distribution 
system developing today are able 
to tell you where your parcel is 
and when it will reach you. They 
know exactly where - in which 
plane, over which town. 
How will these two new megama- 
chines play out? 
AB: The true revolution will only 
happen if we end up with differ- 
ent communities than the ones 
we started with. This is where 
planetary or global communities 
are really becoming thinkable. 

In Europe, we have seen that 


Long before most people got it, 
Albert Bressand, a French futurist 
and economist, saw how information 
technologies were transforming the 
world. In 1985, Bressand and long- 
time colleague Catherine Distler set 
up the French think tank Prométhée 
and began studying the deregula- 
tion of telecommunications and 
global finance, the economic inte- 
gration of the world, and new ways 
to run a corporation. Last year, they 
came out with the book La planète 
relationnelle, which has yet to be 
published in English. Peter Schwartz 
talked to them in their Paris office. 


Peter Schwartz (schwartz@gbn.org) is the chairman of Global 
Business Network, a futurist think tank in California. 
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trade is опу one of five or six types of interactions needed for 
real integration to develop. At the international level, we also 
can move from widening to deepening. Widening is bringing as 
many countries as possible into the market economy - by and 
large this is done. Deepening is building on these trade interac- 
tions and developing other sorts of interaction - making it more 
than an economic community, making it a human community. 
If this technology is used for creating human communities, 
the 21st century will be very different and we will have done 
the equivalent of what was done in the half-century between 
1840 and 1900. If not, we simply will have used the new tools 
to rehearse the same acts, and we will not have moved closer 
to one world. We will not have gone deeper into making war 
unthinkable, making barriers among people unthinkable. 
The opportunity is there. The time has come to shift from 
the engineering approach of information technology, which 
was totally warranted at the beginning, to the human 
and relationship approach. This is what we call La planéte 
relationnelle. = m m 
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it's a tradi 
wedding, more oi 
; 5. The party fills the altar 
room, a small space ornamented 
with colorful art nouveau curl- 
icues. Friends of the couple have 
decorated the room with a thick 
rug of green ferns and bright- 
red potted flowers. The bride 
and groom stand facing each 
other in the middle of the wed- 
ding party. 

The oracle Uni, standing 
before the couple in her bright 
purple robes, is bringing the 
service to its climax."Do you 
accept this man in marriage?" 
she asks the bride."Do you 


ke these places your own. 


promise to share your life with 
him, to involve yourself in his 
life, to build a life together with 
him, in full consideration of him? 
Do you make this commitment 
voluntarily, sincerely, with full 
intention of fulfilling this com- 
mitment, whatever the cost?" 

"| do," answers the bride. 

And here, at the emotional 
peak of the Kymer wedding 
ceremony, is where things get 
weird."In token of these vows 
you have pledged and this bond 
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of love you hold,” says Uni, 
"please remove your heads and 
present them to the oracle."With 
Uni's help, the bride and groom 
pop their heads off and briefly 
exchange them. 

This is not the only thing out 
of the ordinary here.The best 
man has the head of a cartoon 
cat. The maid of honor seems to 
be a panda.The minister, unlike 
most, flies into the air after pro- 
nouncing the couple man and 
wife. The wedding's 26 guests 
can't all fit into the tiny altar 
room, so they're attending it as 
disembodied ghosts.Strangest 
of all, while workers gather up 
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Choosing an avatar is the new wa 


the palm fronds and flowers 
after the service, the whole 
world winks out of existence. 
“What's going on?” asks Janet 
Richardson, standing up from 
her workstation at Fujitsu Cul- 
tural Technologies in San Jose. 
I've been watching over her 
shoulder as Richardson, in char- 
acter as the oracle Uni, has con- 
ducted the ceremony, playing 
back macros from a file that is 
to the island of Kymer what the 
Book of Common Prayer is to 


the Episcopal Church. But now, 
phones are ringing and heads 
are poking up from cubicles the 
way they do in offices every- 
where when the system goes 
down."Vaz?” 

Vaz is short for Vaserius, the 
stage name of WorldsAway’s 
lead oracle. In real life, his name 
is Jeffery Douglas; his formal 
title is producer, and he’s getting 
off the phone, looking just a 
little besieged."You need to 
contact acolyte Brynne and tell 
him not to open the container 
he's carrying," he tells Richard- 
son. It seems that one of the 
objects in the WorldsAway data- 


base, a storage chest, has been 
corrupted. Acolyte Brynne, a 
WorldsAway user who is clean- 
ing up after the wedding, keeps 
trying to put ferns into the 
chest, but every time he opens it 
the server crashes. It’s a mess. 
"Fortunately," Douglas shrugs, 
"this doesn't happen often." 
For a place that doesn't exist, 
Kymer is doing brisk business. 
WorldsAway - the formal name 
of the service that is home 
to Uni, Vaserius, and acolyte 
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у to project yourself into 
This could be the next interactive revolution. 


Brynne — has been available 

on CompuServe since last Sep- 
tember and will soon be accessi- 
ble via the World Wide Web. Day 
or night, you can find dozens of 
customers — or, at least, their 
avatars — strolling through the 
streets of Kymer. 

This may make WorldsAway 
the most successful example yet 
of a new species of online ser- 
vice. Part chat room, part adven- 
ture game, part puppet show, 
part simulation, it’s hard to 
know what to call this species. 
“Avatar-based online shared 
virtual environment” may be 
accurate, but it's a mouthful. 


“Graphical MUD" is a good try, 
but only if you know what a MUD 
is. Randy Farmer, one of the orig- 
inal developers of WorldsAway, 
just calls it“cyberspace,” but he 
faces a lot of competition for 
this word. 

It doesn't help that a lot of 
people in this business refer to 
the environments they're creat- 
ing as “worlds.” And nearly every 
company in the business uses 
^world"as part of its name. 
There's Fujitsu's WorldsAway, for 
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Just 


one. There’s Worlds Incorporat- 
ed, whose two services are 
called Worlds Chat and Alpha- 
World. And, of course, there's 


Microsoft's Virtual Worlds Group. 


(Time Warner, refreshingly, calls 
its The Palace.) 

So to keep things straight, I’m 
going to call them metaworlds. 


Robert Rossney (rbr@well.com) is 
not an irascible flamingo, though 
he has been spotted with a cigar 
in his beak. 


This is partly in homage to Neal 
Stephenson, whose 1992 novel 
Snow Crash portrayed a meta- 
world that's a few technological 
and cultural notches above 
what's possible right now:the 
Metaverse, a virtual world so 
immersive and detailed it rivals 
the real one. 

One feature of Stephenson's 
Metaverse that these real-life 
metaworlds all share is the 
avatar. Your avatar is an animat- 
ed figure or icon that represents 


www.wired.com/ 4.06/metaworlds/ ) 


you when you're in-world. You 
tell it where to go and what 

to do. You see what it can see. 
You don't talk: your avatar does. 
You don't wave or smile: your 
avatar does. 

In Stephenson's Metaverse, an 
avatar can look any way you 
want:"If you're ugly, you can 
make your avatar beautiful. If 
you've just gotten out of bed, 
your avatar can still be wearing 
beautiful clothes and profes- 
sionally applied makeup. You 
can look like a gorilla or a dra- 
gon or a giant talking penis in 
the Metaverse." 

| didn't run into any giant 


talking penises in these real-life 
metaworlds, but it wouldn't sur- 
prise me.In Worlds Chat, l've 
talked with leather-clad Asian 
women, chess pieces, blowfish, 
and butterflies.In The Palace, 
l've chatted with Frank Sinatra, 
Gumby, and the Pillsbury 
Doughboy. And in Microsoft's 
V-Chat, while manifesting myself 
as a flamingo with a cigar clutch- 
ed in its beak, I’ve stood in a fish- 
bowl speaking broken French 
with a purple-robed wizard 


пага 


who, іп real life, was a fellow 
somewhere in Luxembourg. The 
language barrier was devastat- 
ing, but we managed to enter- 
tain each other nonetheless: | 
flapped my wings frantically, 
and he exploded, transforming 
himself into a toad. 

This sounds fun, and it is, but | 
started out with serious doubts 
about whether metaworlds were 
worth taking seriously. I’ve spent 
more than a decade online. I’ve 
visited just about every kind of 
place a computer and modem 
can take you. The places I’ve seen 
online that flourish do so when 
people bring themselves to the 
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table, contributing their own 
ingredients to a communal stew 
of ideas, opinions, and meta- 
phors. Where you find people 
building relationships, sharing 
day-to-day experiences, teach- 
ing each other what they've 
learned about the world, and 
figuring out together how 
they're going to face the on- 
coming day - those are the 
places that thrive. Those are the 
places that people live in. 

And they're never chat rooms. 
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Everything in the chat room 
experience fights against depth 
and continuity. Chat room con- 
versations always start from 
scratch; maintaining context 
from day to day is impossible. 
And chat is structured against 
thoughtfulness: if you don't say 
what's on your mind right now – 
you don't exist. 

My initial forays into these 
metaworlds left me feeling like 
they were too similar to chat 
rooms for comfort. As | nudged 
my avatar around with the 
mouse and pushed buttons to 
make it wave as | said,"Hi all,” I 
began thinking that metaworlds 
took the features that make chat 
rooms so paralyzingly banal – 


As grand visions go, this was 
good enough to get me jazzed 
about taking a closer look. But 
then the marketing people 
chopped it off at the knees. 
When | asked the suits why they 
thought the public would pay for 
metaworlds, every one of them 
pointed to chat rooms. Some 
even claimed to have seen stud- 
ies that said people spend as 
much as 70 percent of their 
online time there. 

Now | could never nail that 
number down. That 70 percent 
may well have been plucked 
from the realm of urban myth. 
But Jupiter Communications, a 
New York City-based consulting 
firm, estimates that people 


me. Text-only worlds shut out an 
entire sphere of communica- 
tion, they said. The ability to 
gesture brings the nonverbal 
channel back to the online 
world. Choosing an avatar is a 
new and significant way to pro- 
ject your identity into cyber- 
space. People can stake out their 
own territory in metaworlds, 
make these places their own. 
This is where the next revolu- 
tion in cyberspace is going to 
take place. 
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Warner, Fujitsu – and they're not 
in it for recreation. They're here 
to make money, whether by 
charging people to visit their 
online theme parks, by charging 
businesses to advertise to these 
visitors, or by selling the soft- 
ware that lets people get in the 
door. Nobody can say just how 
big the online services market 
is, but it's a universally accepted 
truth that it’s big enough to go 
after. The suits aren't going to 
kick 70 percent of it – or even 25 


percent - out of bed. 

Still, the developers’ vision 
was exciting enough to con- 
vince me that metaworlds were 
worth a second look. And what 
the heck, the stuff was fun to 
play with. But | also knew that in 
the race between engineering 
and marketing, the smart mon- 
ey is on marketing. So | went 
back to look at metaworlds to 
find out which of these two 
forces would prevail. But | was 
surprised to find that there was 
a third force to contend with – 
the users. 


Building a virtual culture 
suis,cultural technologies . 


is housed in a sterile 


and surreal world of Kymer. 
But walk through the door 
that leads to the cultural tech- 
nologies division, and every- 
thing changes. Here, the artists 
have taken over. It’s impossible 
to get colors right under fluores- 
cent light, they've declared, so 
the ceiling is dark. The cubicles 
are just like those outside, but 
each has its own lighting; the 
pools of light from the profu- 
sion of desk lamps make the 
space quiet and inviting. The 
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corridors are dim, but not too 
dim, and they're decorated with 
color printouts of the project's 
latest artwork. A person could 
actually get some work done 
here. 

WorldsAway is a descendant 
of the first and longest-lived 
graphical metaworld, Habitat. 
Randy Farmer and Chip Morn- 
ingstar originally developed 
Habitat for Lucasfilm in 1985. 
With its client software running 
on the Commodore 64, Habitat 
opened for business in 1988 on 
the online service QuantumLink 
as a metaworld called Club 
Caribe.This metaworld con- 

ited most of the concepts 


day via Japan's Nifty-Serve net- 
work. Commodore fell into 
desuetude. QuantumLink 
became America Online and 
stopped supporting the Com- 
modore 64. Club Caribe, the 
Habitat-based world that had 
survived almost a decade, finally 
shut down in March 1994. 

The year before, Fujitsu had 
decided to bring Habitat back to 
the US.In 1994 the company 
licensed Habitat for worldwide 
use and hired Electric 202» 
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rding to economist Paul Romer, the world isn’t defined by scarcity and limits on gr 
Anstead, it's a playground of nearly unbounded opportunity, wher new ideas 
beget new products, new markets, and new possibilities to create wealth. 


. Nobel, anyone? 
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y now the masses have virtually abandoned economists. 
Few any longer believe that practitioners of the dismal science, even 
i ay’s advanced mathematical models and powerful 
‚сап calculate the prospects for unemployment or infla- 
n this year, let alone next. Economists have fallen in public estima- 
tion to the level of weather forecasters - both have been wrong just 
once too often. 

If economists show little skill predicting events 12 months out, 
their luck in predicting long-term prospects - over decades, even 
centuries ~ hasn't fared much better. During the early 1800s, stock- 
broker-turned-economist David Ricardo propounded the dark view 
that scarce land and diminishing returns would inevitably under- 
mine the future. More than a century later, John Maynard Keynes 
continued the doomsday march with his 1930 essay "Economic 
Possibilities for Our Grandchildren," which set out the thesis that 
wealth creation was bound to taper off. Market economies, thought 
Keynes, had seen their best days.The great man of 20th-century 
economics predicted that capitalism would slowly disappear, 


to be replaced by community and egalitarianism. 

Tell that to Bill Gates. 

But after a legacy of failure, an explanation of why economies 
expand and a set of coherent policies to promote growth may be at 
hand. And for that, the economics world can thank a rather unlikely 
hero, Paul Romer.The lively, bespectacled economist from the Univer- 
sity of California at Berkeley is almost completely unknown outside 
the academic community. You won't find the 40-year-old self-pro- 
claimed Deadhead sounding off about economic prospects on Sun- 
day-morning news shows, or advising politicians – except his father, 
Roy, the Democratic governor of Colorado. Instead, the man superstar 
economist Paul Krugman says "busted the study of economic growth 
wide open" labors in near obscurity, shuttling between his office at 
Cal and another at Stanford's Hoover Institution. 

There's an obvious explanation for Romer's lack of exposure: his 
work is highly theoretical, and his papers are peppered with dense 

algebraic equations and arguments that turn on something called 
th matics of convex sets. None of this detracts from the pow- 


Kevin Kelly is a writer and former correspondent with Business Week, 
living in Oakland, nia. He is not the executive editor of Wired. 
Kelly can be reached at kev1438@aol.com. 
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ral claim - that new ideas, embedded in technological 
ange, drive economic growth and allow us to escape the gaunt 
future economists have so often imagined. 

Call Romer an economist for the technological age. The world, in 
Romer's view, isn't defined by scarcity and limits on growth. Instead, 
it's a playground of nearly unbounded opportunity, where new ideas 
beget new products, new markets, and new possibilities to create 
wealth. "Old growth theory says we have to decide how to allocate 
scarce resources among alternative uses," says Romer. "New growth 
theory says, ‘Bullshit!’ We're in this world, it's got some objects, sure, 
but it's got these ideas, too, and all that stuff about scarcity and price 
systems is just wrong.” 

Romer burst onto the economics scene in 1986, with the first in 
a series of path-finding papers that revived the study of economic 
growth, which had been moribund for a generation."Paul single- 
handedly turned it into a hot subject," says MIT economist and Nobel 
laureate Robert Solow. During the 1950s, economists, led by Solow, 
had fashioned some bare-bones models and concluded that techno- 
logical change accounted for about 80 percent of economic growth. 
But they failed to specify what technology meant, and the model 
they devised gave no hint of how to figure it out or encourage its 
development. 

This wasn't necessarily the result of stupidity. Economists in the 
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postwar years “were mainly concerned about preventing another 
depression. That was on everyone's mind,” says University of Chicago 
economist Robert Lucas, one of Romer's mentors. Economists pretty 
much aimed to prevent inflation and unemployment from running 
amok. But as the Great Depression receded into memory, economics 
students began to seek other challenges. And Romer, who studied 
physics in college but passed up law school to tackle economics, 
became captivated by the question of what drives economic growth. 
It was a fertile field.For generations, mainstream economists had 
expected growth in the industrialized countries to taper off. Expect- 
ing diminishing returns - the idea that the punch provided by 
adding yet another farm, factory, or worker declines over time – 
economists, like cultists awaiting the apocalypse, had long looked to 
the day growth would end.But decade after decade, the economy 
defied their expectations. And by the time Romer arrived on the 
scene, new economies to the East, led by Japan, were exploding 
forth. Says Romer:"l looked at the problem and said,'This theory 
doesn't have any clothes оп, and proceeded to start work on it." 
Romer's central contribution is the construction of a model that 
lays bare the crucial role ideas play in driving growth. Like most 
economists, Romer begins his project by splitting the world into two 
parts – physical objects and ideas. (Traditional economists divide the 
world into wants and physical objects, such as corn or automobiles. 
And because physical objects are subject to scarcity, economists 
conclude that the only real decision left for people is how to allocate 
scarce resources to maximize wealth.) To Romer, objects include 
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everything around us, from huge steel mills to carbon and oxygen 
atoms. Taken as they are, objects are scarce and subject to the law 
of diminishing returns. Alone, they cannot drive economic growth. 
But ideas can. Human beings, Romer says, possess a nearly infinite 
capacity to reconfigure physical objects by creating new recipes for 
their use. By coming up with new ideas on how to increase, say, the 
power of a microprocessor, humans can boost productivity, spawn 
new opportunities for profit, and ultimately drive economic growth. 

And the great thing about ideas, says Romer, is that they are nearly 
limitless."On the ideas side you have combinatorial explosion," he 
says.” There's essentially no scarcity to deal with.” Take, for instance, 
all the possible bitstreams you can turn into a CD-ROM. The number, 
he notes, comes to something in the range of 10 to the power of 
1 billion, virtually ensuring that we'll never run out of software to 
discover."There isn't enough mass in the universe to make that num- 
ber of CDs," he says. Romer argues that because the number of ways 
to rearrange an object and to create something of greater value is so 
vast, the prospects for economic growth are far greater than econo- 
mists would normally have us believe. 

His favorite illustration of what is possible is a brainteaser. Using 
chemical reactions, he observes, we can reorder carbon and hydro- 
gen into structures like new polymers and proteins.To see how far 
this process can go, he asks us to imagine the chemical refinery of 


CLASSICAL ECONOMICS 
WANTS COMPETITION TO BE 
PERFECT. 

HIGH TECHNOLOGY 
SHATTERS THIS CONVENIENT 
SCHEME. 


the future.It would be small and mobile enough to search out its 
own inputs, capable of maintaining a constant temperature, self- 
healing, and able to replace itself - and do all this without human 
intervention. But, Romer notes, this refinery already exists – the milk 
cow.His point? If hundreds of millions of years of evolution can pro- 
duce the cow, there must be a huge number of recipes for combin- 
ing atoms that we haven't even discovered. Indeed, he points out, 
scientists are already changing the DNA of cattle, attempting to 
produce cows that secrete lactoserrin (a protein in breast milk that 
helps to protect babies against infection) into their milk. 

Despite the bovine metaphor, Romer draws most of his examples 
from the world of emerging technologies. It’s not just that his hob- 
bies include devouring books about biology (his current favorite 
is Darwin's Dangerous Idea by Daniel Dennett) and tinkering with 
а three-computer network - complete with coaxial cable - he 
installed at home. It’s that biotechnology and computers point to 
one of his central lessons: humans constantly underestimate how 
many ideas remain to be discovered. 

But more important for the economic world, Romer says, new 
technologies like biotech help demolish the old specter of diminish- 
ing returns, which led economic thinkers such as Ricardo апа 217 » 


WIRED: JUNE 1996 


м О еў (ха 
° о . A уз Т.о 
. о ANM В 2 pt эме У fr ی‎ Бри (239 
a 5 ene [4 B a 
О" OF А ste x0) f^ Pe "esto . . 
О . ee ee zago . о D 
LI ° rh e -. © 
erie ы . ^^ a е6 
о. ө 1-2 е р on? 


ШЕШШ ОМЕ 1 


— 


M 


VG. 3 | 
A 
y | = 
j тө. a 
/ а — 
/ 
A А 
A 


"9 
BW WW H НІЗКАЯ эн! йүз нзаобм/у! 


«89.30 45318 


Г 
+ 


А 
LE 
1k. * 
~ 
154^ 


Tye: 


] 


ا 
з‏ 
wt? ss‏ 


mcm Ёз 


Фе өсө. 
{к 


ке, 
{ 


жу 
ү" 
хм 4 


ves! 


"Pre 


A 
К, 
f^ 


MA a > 
У x 


Wired: Computers have largely displaced traditional 
model builders, f/x houses, and set designers in Holly- 
wood. What will computer animation take over next? 
Hash: Passive forms of entertainment, such as movies, 
will continue to thrive, but look to cyberspace for the 
new computer animation revolution. Only one person 
in 10,000 will purchase a US$199 animation program, 
but anyone will pay a nickel for five minutes of enter- 
tainment. Because of cyberspace, 3-D character anima- 
tion will become a multibillion-dollar market. 

What will be the initial draw? 

At first, the responsiveness and adventure of cyberspace 
will be the big draw. Within the year, the Net-wide, 
real-time cyberspace implementations will come online. 
The ultimate goal is believable movement and photo- 
realistic rendering. You’ll see the first simulations that 
qualify as a movie remake within five years. 

And then? 

Because cyberspace has the penurious demand of real- 
time rendering and animation, the industry will forgo 
photo-realism for now, but soon - within a decade - 
cyberspace will be occupied by CG characters that are 
indistinguishable from real people. 

Does the ability to accurately mimic reality and people 
pose any danger? 

Physical danger? No. Moral danger? Depends on your 
interpretation of morality. Psychological danger? You 
betcha! Some individuals will squelch their own per- 
sonalities for those of their adopted personas. Addictive 
behavior that prevents them from assuming real-world 
responsibilities must be expected and planned for. 
When people start attaching arcane appliances to their 
private members so they don’t have to leave the glass 
teat to go to the bathroom - that will frighten me. 
What about people’s perceptions of reality? 

The old saying “РИ believe it when I see it” will fall out 
of use. People of the next decade will become so skepti- 
cal that they won’t believe anything without corrobo- 
rating evidence. There will be a few spectacular cases 
where the masses are fooled, but that will cure itself fast. 
Will animation democratize video production? 

There will be a certain amount of political expression 
in cyberspace, but primarily cyberspace will evolve 
into a fantasyland for people with no life. It will be for 
those of us who always wanted to be whisked into the 
land of The Hobbit, with all of the trappings but less of 
the make-believe. 

What about economics and culture? 

In the macroeconomic sense, rich countries will use 
the Net as entertainment, while developing countries 
will not even know it’s there. Internally, cyberspace 
will cause an even greater stratification of civilization, 
but it won’t be along social-economic boundaries. 


Daryll Fogal (fogald(2mcmail.cis.mcmaster.ca) is a 
chemical engineer and animation hobbyist. 


Hs 


Instead, it will attract those people in search of adven- 
ture and new opportunities, and their opposite, those 
who are cripplingly shy. People with an otherwise dull, 
mundane, unexceptional life could become whoever they 
want to be in the anonymity of Net culture. It’s amazing 
how the brittle mantle of civility is shattered if even the 
thinnest veil of anonymity is provided. Nonparticipants 
will become increasingly belligerent. Like secret soci- 
eties and mysterious religions, Net users will generate 


fear and suspicion among some political circles. 
The cyberspace you describe sounds like it’s full of 


people disconnected from reality. 


One needs only to examine the phenomenal success 
of soap operas and role-playing games to know that a 


huge market exists. Cyberspace will 
attract the escapist crowd. 

What will the cyberspace revolution 
do to the broadcast networks and 
television producers? 

Cyberspace is usually perceived as 
an interactive environment with 
role-playing attributes, but passive 
entertainment will still predominate 
because most people are basically 
lazy. Established broadcasters have 
money and vision, albeit shortsight- 
ed. Current forms of passive, mind- 
less entertainment will continue, but 
where CG makes financial sense, 
they will use it. For example, the 
success of a bold, adventurous avatar 
in cyberspace will attract the atten- 
tion of timid spectators who choose 
to experience the Net vicariously. 
These famous avatars may charge a 
small fee or be part of network pro- 
gramming - essentially making a 
living as professional cybernauts. 
So you don’t see a group of five 
creative people sitting down and 
making a weekly series for down- 
load, feeding into the existing pas- 
sive viewing market? 


Martin Hash is the visionary behind 
Hash Inc., developers of Animation: 
Master, a software package that 
has grabbed about half the market 
for shrink-wrapped 3-D character 
animation programs. Hash’s focus 
on character first caught the eye 
of game developers and filmmakers 
- now the wired world is developing 
a taste for immersive experiences 
filled with interesting characters. 
At Hewlett-Packard, Hash was 
responsible for much of the coding 
in DeskJet printers. Then in 1987, 
he headed for his garage to develop 
his Great Idea: splines (curved lines) 
and patches (curved surfaces) that 
simplify 3-D models, making charac- 
ter animation far more doable. He 
introduced the first spline/patch 
system for the Amiga in 1989. Three 
years later, he released Will Vinton's 
Playmation, the first package for 
Windows. Now Hash sees a big mar- 
ket hatching on the Net - attracting 
the same passive slouchers who 
soak up TV. 


I see five creative people building more than a single, 
encapsulated, passive story line. When you watch a 
great movie, one that you're truly absorbed into, you 
don't want it to end, and when it's over, you're sad. 


Movie toys are so successful because people try to extend 
their connection to the story. In cyberspace, that initial 
story is a *getting started" manual into a continuing 
adventure. Users can experience and associate with the 
story and characters indefinitely. Those five creative 
people will have their hands full playing God, trying to 
keep the interactive experience new and ever evolving. 
They have the opportunity to create more than simply 
22 weekly episodes - they can offer a “life” = = = 
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DEMAND RETRIEVALWARE 


The next generation in information retrieval 


Growth is inevitable 
RetrievalWare is the only information retrieval software that reliably scales to handle massive 
data sets and thousands of users across the World Wide Web and corporate intranets. 
You need accurate results with every query 
RetrievalWare delivers the highest accuracy by automatically expanding your plain English query 
to include related words and subjects, and by fuzzy searching on misspelled words. You can even use 
RetrievalWare to filter and retrieve exactly what you need from real-time information streams. 
Your information includes more than text 


Only RetrievalWare extends beyond text retrieval to meet the growing 


a> demand for retrieval of digital media — images, photographs, graphics 
кА and full motion video — based on its native patterns. 


Find out more. Check out the RetrievalWare 


RetrievalWare’ search demos on the World Wide Web. 


The world's most intelligent 


information retrieval solutions h tt p . / / WW'W.exca і і b е с om / 


Free Information Retrieval White Paper. Call 800-788-7758. 


RetrievalWare. Available for 


Striking a Nerve 


hough still a UC Berkeley 

undergrad, lit major 
Adrian Tomine has rocketed 
to prominence among Amer- 
ica's young cartoonists with 
his Optic Nerve comic book 
series. His strips function 
on an emotional plane; not 
much action takes place 
outside the teen and twenty- 
something characters’ heads. 

In 32 Stories — a compila- 

tion of the cartoonist's mini- 
comics — you experience the 
evolutionary arc of Tomine's 
style.His art progresses from 
mucky, crude line drawings 
to deftly rendered character 
sketches. Similarly traceable 
is the diminishing role of 
dialog, and its replacement 
by the emotional white 
space that distinguishes the 


Tomine’s true grit. 
present Optic Nerve. Much as 
one might examine inter- 
mediate car designs to better 
understand the car's final 
form, 32 Stories offers a 
chance to pore over Tomine's 
fitful, failed experiments and 
lost tangents. His attempt 

to reveal superhero comics’ 
influence on Beat icon Jack 
Kerouac goes nowhere, for 
instance, as do several of 

his more adolescent autobio- 
graphical episodes. In these 
narratives, we see a keen, 
expanding intelligence at 
work (and play), untempered 
by compromise or the per- 
spective of adulthood. 

— Marc Spiegler 


32 Stories, by Adrian Tomine: 
US$9.95. Drawn & Quarterly 
Publications: +1 (514) 279 
2221. 


The End of Science 


C progress be infinite? Are there really no limits to human knowl- 
edge? Isn't a belief in the *endless frontier" of science a belief as 
romantic as believing in God? John Horgan, the author of a provocative 
new book, The End of Science, tries to answer these cosmic questions 
by visiting celebrity scientists and recording their opinions. Horgan 
makes his bias clear from the outset: He believes that the scientific age 
is in its twilight, because we have already discovered all the major 
things about the world there is to know. Seriously. 

Now, Horgan is no dope. As a longtime profile writer for Scientific 
American, he can expertly “talk science” with any working scientist, 
and he's heard all the usual historical anecdotes of earlier predictions 
wrongly announcing the end of science. His thesis must be more than 
just simple ignorance. And it is. The first chapter is as good a case as 
can be made that just as we discovered the globe only once - there- 
after merely filling in map details - so we have already discovered the 
basic laws of physics, biology, cosmology, and so on. All we are doing 
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Are there really no limits to human knowledge? 


now is filling in engineering details. In other words, we can expect 
lots of little surprises but nothing big to change how we - the everyday 
nonscientists - view the world. 

Beyond that single semiscientific chapter, the rest is a gossipy jour- 
nalistic romp through the homes and offices of Big Scientists, where 
we learn that about half of them believe science is infinite and the 
other half don’t. Horgan gets into the fascinating issue of whether the 
internal paradoxes of any system of knowledge will strangle it, but he 
never untangles it satisfactorily. In Horgan’s own words, we mostly 
learn that he’s “overly fond of mocking scientists who take their own 
metaphysical fantasies too seriously.” Then why ask them? The con- 
clusion the reader draws from these interviews is that there’s a 50 
percent chance science will end, leaving a 50 percent chance that 
knowledge is infinite and science is in its infancy. 

Its a gamble, the future. No purchase necessary to play. - Kevin Kelly 
The End of Science: Facing the Limits of Knowledge in the Twilight of the Scientific Age, by John 
Horgan: US$24. Addison-Wesley: (800) 358 4566, +1 (212) 463 8440. 
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The Joy of Chaos 


lam!2 — a CD-ROM that's 

a cross between a guer- 
rilla art project and an online 
zine — is so seductive, color- 
ful, and goddamned loud it 
all but obliterates the original 
Blam! disc. 

Inside Blam!2 you'll find 

a torture garden of earthly 
delights: art and a demented 
story written and read by artist 
Rita Ackermann (she’s the one 
who draws those disturbingly 
alluring punk/white trash 
girls, and whose work adorns 
the Blam! cover). You'll also 
find mocking bits of anima- 
чора agitprop, and digital 


To die for. 


exploitation cinema trailers, 
including “DIY GYN" (short 
for Do-It-Yourself Gynecolo- 
gy), pseudo-medical imagery 
and animation that's part 
Mondo Cane, part Bugs Bunny. 

For all its arch frivolity, 
Blam!2 gobbles up memory 
and system juice like a mus- 
cle car sucks gas. Don't even 
consider it unless you're run- 
ning System 7.5 or higher 
and have 8 megs of free RAM. 
— Richard Kadrey 


Blam!2, for the Mac: US$25. 
Distributed Art Publishers: 
(800) 338 2665, +1 (212) 

473 5119,0n the Web at 
www.phantom.com/~blam1/. 


WIRED JUNE URE 


Let Your Fingers Do the Web Walking 


hen I hear “It’s all free,” Pm a tad skeptical. When I hear about 
millions of phone numbers at my Web-battered fingertips, I go 
from skeptical to the sort of scoff that Dennis Miller would admire. 

In the case of the BigBook Web site, though, its San Francisco-based 
developers deliver. Eleven million businesses are online - that's every 
commercial enterprise listed in the Yellow Pages. And they're all free 
to consumers, so you don't need to purchase Yellow Pages from another 
city (Chicago's goes for US$75). What's more, each business features 
a Web page that includes its name, address, phone number, and a street 
map with its exact location. If you don't know where it is, zoom in 
for a closer look at the street. 

How does BigBook offer all this largesse? In the near future, it plans 
to put up targeted ad spaces geared toward geographic location and 
type of business. So, for instance, you won't see an ad for a dry cleaner 
in Denver when you look for a Chinese restaurant in Topeka. Who 
knows? These ads might actually prove helpful. Other Web sites would 
do well to take a page from BigBook. 

I gave BigBook the acid test - would my boyfriend Steve's home- 


Where to find 11 million businesses – and a good neighborhood pizzeria. 


based business be posted? Steve has a one-line listing in our local 
Yellow Pages. On BigBook, he has a full listing with an address and 
a map that shows the exact location of the lovely corporate offices. 

I zoomed in so close to Steve's home-business that I could almost 

see the backyard. 

There's more to come. BigBook plans to let any business add infor- 
mation about store hours and special offers. If it's Saturday at 2 a.m. 
and you want to know which pizza places within five miles of your 
home are still open and deliver, you'll find them. You can look up the 
hotel where you'll be staying next week and the convention center 
you'll have your meetings in - you can then decide if you should plan 
for a taxi ride across town or a walk across the street. 

BigBook hopes to be the vox populi of business. Soon you'll be able 
to vote about each business's services. Who needs so-called expert 
opinion anymore? If 25 people in your neighborhood like one pizza, 
and only five like another, which one will you take for a test spin on 
your dinner table? - Elizabeth Lewis 


BigBook Іпс.:+1 (415) 284 9886, fax +1 (415) 284 9888, email info@bigbook.com, on the Web at 
www.bigbook.com/. 


en 


This Space for Rent 


hink that horror movies or the depiction of 

graphic violence have no redeeming value? 
James Twitchell, an English professor at the Univer- 
sity of Florida, will knock some sense into you fast. 
In Adcult USA, the enfant terrible of the college 
crowd turns his attention to advertising. 

“1 have always loved advertising" are the first 
words of Twitchell's new book, in which he tram- 
ples "good taste" by asserting that when he 
goes to the movies, it's to check out the product 
placement; when he flips through a magazine, he 
only looks at the ads. If that sounds just a tad 
defiant, it's because Twitchell believes advertising 
is nothing to turn up one's nose at. Commercial 
messages are omnipresent, and the verbal and 
visual vocabulary of Madison Avenue has become 
our true lingua franca. Rather than grouse about 
the phenomenon, Twitchell for the most part 
embraces it. 

In language that often owes its greatest debt to 
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Is it live — or is it Memorex? 


gonzo journalist Hunter S. Thompson, Twitchell 
eloquently excoriates the standard dull rants about 
the evils of commercialism. In true postmodern 
fashion, he argues that there can be no meaningful 
division between high art and advertising. 

Occasionally he gets carried away by his own bad- 
boy attitude. It is all very well to argue that adver- 
tising does not create desires but merely channels 
existing ones. Yet when he likens advertising to 
a religious force breathing meaning and value into 
objects, he flirts with silliness. 

Adcult USA is an uneven work, but not a single 
page is without a cleverly turned sentence, thought- 
provoking remark, or outrageous conclusion. The 
book also features more than 100 ads that illustrate 
Twitchell's points for folks who, like him, prefer their 
knowledge interspersed with commercial messages. 
- Rogier van Bakel 


Adcult USA:The Triumph of Advertising in American Culture, 
by James B.Twitchell: US$24.95. Columbia University Press: 
(800) 944 8648, 4-1 (212) 666 1000. 
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К° Ivan is the video- 
game for all of us who 


don't have the time to wrap 
our heads around those 
extremely complicated Mech 
simulations. You stomp 
around battlefields, but don’t 
have to check a phone book- 
size manual every five 
minutes. 

Ivan is a psychologically 
unbalanced Russian soldier 
who is volunteered by his 
doctor to go to war. His vio- 
lent outbursts, psychotic 
episodes, and undying loyalty 
make him the ideal candi- 
date to save Earth from 
extraterrestrial threats. 

Given that the computer 
action game industry takes 
itself all too seriously, Krazy 


Russian mettle. 

Ivan is a welcome change of 
pace. Cut scenes throughout 
the game are funny — partic- 
ularly lvan’s botched attempt 
to appear American оп TV, 
pledging his love for “the land 
of Mom's apple pudding." 
The intro — a minor sci-fi epic 
— is almost worth the price 
of admission alone. Krazy 
Ivan isn't the four-monthlong 
rigorous experience some 
people seem to enjoy, but 

| like being able to jump into 
a game for some quick ten- 
sion relief when | have a few 
minutes to kill. Scott Taves 


Krazy Ivan, for Sony's PlaySta- 
tion: US$59.95. Psygnosis Inc.: 
(800) 438 7794, +1 (415) 655 
5683, fax +1 (415) 655 8031, 

on the Web at www.sony.com. 


A Forward Look at History 


«Б опт know much about history,” crooned Sam Cooke. Herman’s 


Hermits agreed, and so did Art Garfunkel. But history is now a big 
multimedia subject, with enough zippy titles to get even Herman's 
Hermits up to speed. 

The gold standard in serious fun is set by Dorling Kindersley, the 
UK publisher of high-quality illustrated books, which has a multimedia 
division of 500 people beavering away in London and New York. Its 
Eyewitness History of the World opens onto the image of a rolltop desk 
complete with virtual books, a document drawer, a globe, a display 
case, a quiz game, and artifacts from 12 historical periods. You click 
on a q'in (a kind of zither), for example, to hear ancient Chinese 
music. By the time you get to the jazz age, the q'in has been replaced 
by a tenor saxophone. Jules Verne would have loved the time-traveling 
globe that pops you to parts of the world throughout history. 

The Our Times Multimedia Encyclopedia of the 20th Century is based 
on the book Our Times: The Illustrated History of the 20th Century from 
Turner Publishing. Linked by a timeline that covers the century either 
year by year or decade by decade, the work bundles together film clips, 
charts, graphs, video tours narrated by James Earl Jones, and critical 
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Three discs to change your tune about history. 


essays by luminaries such as Arthur C. Clarke and James Gleick. The 
book is easier to digest than the CD-ROM, but the disc has one added 
feature that vaults it into the pantheon of reference tools - it's bundled 
with the fifth edition of the Columbia Encyclopedia. This is the best 
one-volume encyclopedia in existence. 

A more specialized work - less fun to use, but rich in its own way - 
is The War in Vietnam. Macmillan Digital assembled 1,000 news arti- 
cles from The New York Times with 40 minutes of video footage from 
the CBS News archives. Into the mix were thrown 750 still photos, 

a bibliography, links to related sites on the Internet, and a search 
engine that can pull a name off “The Wall" in seconds. What's lacking 
is an intelligent voice telling you what all this stuff means (I don't 
know who would be up to the task), but the work is a treasure trove 
for people who want to search the archives on their own. 

Don't know much about history? Get with the program, Sam. 

- Thomas Bass 


Eyewitness History of the World: US$39.95. DK Multimedia: (800) 225 3362, +1 (508) 661 1323, оп 
the Web at www.dk.com/. The War in Vietnam: $49.95. Macmillan: (800) 910 0099, +1 (201) 767 
5937, оп the Web at www.macdigital.com/. Our Times Multimedia Encyclopedia of the 20th Century: 
$69.95. Vicarious: (800) 465 6543, +1 (415) 610 8300, on the Web at www.vicarious.com/. 
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Chinese Son 


№ fantasy writer could have conjured ир an 
event like the Taiping Rebellion. Hong Xiuquan, 
a failed scholar, dreams that he is the second son of 
the Judeo-Christian God and leads a revolution that 
kills millions and conquers huge chunks of China. 
He rewrites the Old and New Testaments to conform 
with traditional Confucian family values – and to 
keep his ancestors above reproach. 

If not for an unsympathetic West and murderous 
infighting among his own coterie, Hong might be 
remembered as the founder of a Christian Baptist 
Chinese dynasty, instead of as a deranged symbol 
of the chaos and disorder in 19th century China. 

Add that up and mix in the authorship of 
Jonathan Spence, perhaps the greatest living Eng- 
lish-speaking historian of China, and God's Chinese 
Son is a tale worth telling. This book does not equal 
the brilliance of Spence's best work. Try as he 
might, he never really succeeds at getting inside 
Hong's head, never quite satisfyingly explains how 
Hong managed to turn China upside down. 
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Chinese fact that reads better than fiction. 

Explaining the impossible can be tricky. What 
Spence succeeds in doing - by inference and exam- 
ple - is underlining how evangelical, millenarian 
impulses can hatch a virus of unmatchable power. 

Reading God's Chinese Son, one cannot help but 
recall Neal Stephenson's The Diamond Age, in which 
arevolutionary Chinese peasant army (modeled 
explicitly on the Taipings) runs smack into the digi- 
tal future. It's a battle of eternally clashing forces — 
reason versus faith, the promise of salvation 
stacked up against material reality. 

But forget about the cyberpunk future. It doesn't 
take more than a quick glance at the American 
presidential campaign to see that the same mil- 
lenarian forces are alive and well.Spence doesn't 
belabor the point, nor should he. But his focus on 
the slaughter and devastation that attended the 
Taipings's every move is a signal of what can hap- 
pen when faith runs amok. - Andrew Leonard 


God's Chinese Son: The Taiping Heavenly Kingdom of Hong 
Xiuquan, by Jonathan D. Spence: US$27.50.W.W. Norton & 
Company Inc.:+1 (212) 354 5500, fax +1 (212) 869 0856. 
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InfoGenie 


hen you're a freelance 

journalist, every second 
counts. Extra moments spent 
looking up phone numbers 
can mean getting scooped 
by The New York Times. That's 
why I’ve become a convert to 
InfoGenie, an address book/ 
database that thinks almost 
as fast as | do. 

InfoGenie stores data on 
“cards” strung together to 
create a free-format data- 
base. That makes a lot of 
sense for my needs: some 
people in my address book 
have only two numbers, 
while others have 20. Search- 
ing for data is fast: enter a 
few words and hit Return. 


Like magic. 
InfoGenie comes back with 
all possible entry matches. 

The program can even 
search for cards that contain 
two phrases.For example, you 
can search your database for 
“pizza and 617" to find all of 
the pizza parlors in the metro- 
politan Boston area. 

What's still missing is the 
ability to see more than one 
record at a time. (The new 
version will fix this and let 
me store Web addresses.) 
Nevertheless, it's still by far 
the fastest, most useful Mac 
or PC personal information 
manager that I’ve found. 

— Simson Garfinkel 


InfoGenie: US$79.95. Casady 
& Greene: (800) 359 4920, 
+1 (408) 484 9228. 
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Painting with Music 


М Music is promoted пої as a CD-ROM but as a “composing 
space for kids,” and that’s not far from the truth. The space 
metaphor holds up pretty well within Making Music’s layout. Better 
yet is the program’s basic idea: let kids learn about writing and play- 
ing music by manipulating objects on screen rather than trying to 
grasp the abstraction of notes on a staff. 

Electronic music pioneer Morton Subotnick came up with the clever 
design of Making Music, dividing the software into five sections. The 
main composing section looks very familiar. In fact, it’s a dead ringer 
for many online drawing systems, such as MacPaint. And like Mac- 
Paint, a kid can grab a paintbrush and dab shapes on a canvas. Only 
these shapes correspond to notes and rhythms. A child can literally 
paint a new or old tune, which is a great way to learn. For years, Scan- 
dinavian schools have been teaching math using blocks similar to Lego, 
taking abstractions such as 1/10 and making them concrete. On the 
Making Music screen, when a kid wants a note to go up, he or she can 
paint it higher than the previous note. 

There are four other sections on the disc, and all follow the pattern 
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Who needs notes on a staff to compose music? 


of making ephemeral notions solid. Building Blocks literally lets kids 
take simple melodies apart in chunks, then rearrange and combine 
them with other melodies to see how a song fits together. Melody and 
Rhythm Maker allows kids to move hatching birds on telephone wires 
to experiment with tunes and rhythm combinations. Flipbook lets kids 
match melodies, rhythms, and instruments with tunes and pictures 
of other kids who become a kind of stand-in for the kid playing. Games 
lets children use their tunes - or default ones - to train their ears in 
pitch and rhythm. 

Making Music is attractive without being flashy and distracting, use- 
ful without being too much of a burden for kids or their parents. There 
is a learning curve, however. As with any musical tool, it's easier to 
make noise than melody with Making Music. Learning to use the dif- 
ferent sections and coming up with something besides musical gibber- 
ish will take a little time. But it's definitely possible, and any motivated 
child (especially with a helpful parent) can work it out. If your kid can 
finger paint, he or she can get something out of Making Music. 

- Richard Kadrey 


Making Music for Mac and Windows: US$39.95. The Voyager Co: (800) 446 2001, +1 (212) 431 5199, 
on the Web at www.voyagerco.com. 


Art and Invention 


eonardo, the Journal of the International Society 

for the Arts, Sciences and Technology is what you 
might call a serious publication. Since 1968 it has 
been a forum for professional artists to describe 
and discuss their work, a brief that makes it some- 
thing of a rarity. Usually artists — such as musicians, 
filmmakers, and fiction writers - are condemned 
to having their ideas interpreted by that populist, 
deadline-driven creature: the journalist. The results 
often don't do justice to the work they're describing. 
Leonardo redresses the balance, printing papers on 
a mind-boggling range of technology-related art. 

If you thought tech art just meant computer 
graphics, think again. The issue I’ve got in front of 
me includes essays on holography, database design, 
a solar energy installation, the use of cellular auto- 
mata in sound synthesis, VR, hypertext and, er, 
witches. There's also theoretical work on the semi- 
otics of the digital image and something forbid- 
dingly titled "Qualitative, Dialectical, and Experien- 
tial Domains of Electronic Art." Some pieces are 


Art leaps into the cyberdelic age with Leonardo. 
substantially better than others, and several of the 
theoretical pronouncements groan with ill-digest- 
ed gobbets of cultural theory. 

Bad writing is, needless to say, a problem with 
academic journals. Freed from the need to engage 
a commercial audience, contributors tend to inflate 
their prose to hot air balloon proportions. Leonardo 
is no exception, but buried among the more 
pompous ruminations are gems like Keisuke Oki's 
description of the Brainwave Rider, an interface- 
design experiment in which a computer game is 
controlled by the player's mind. 

Just as wonderful, and very different, is the piece 
on Armenian color fountain installations. Did you 
know that color fountains were an important form 
of public art in the former Soviet Union? Or that 
the Armenian Erebuni group was regularly commis- 
sioned to produce color music installations for 
"restaurants, bars, hotels, campsites, etcetera"? No? 
Well, that's cultural difference for you. - Hari Kunzru 


Leonardo, the Journal of the International Society for the Arts, 
Sciences and Technology: US$55 for five issues. MIT Press: 
+1 (617) 253 2889, email isast@mercury.sfsu.edu. 
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=) MO. It's Fujitsu’s DynaMO" 230 Portable Magneto-Optical Drive. ||\ NG 
Where's multimedia going next? Anywhere you want it to go. Simply slide Fujitsu's 230 |Magag 
megabyte MO drive into the expansion bay in your PowerBook or notebook PC and go. 


MO is perfect for storing, transporting or backing up everything from multimedia presentations and graphics files 
to spreadsheets, engineering drawings and applications. All on a single reliable, rewriteable MO disk. 


MO is faster and smaller than CD-ROM. It has the capacity of 160 floppies. And at less than $20 for a 230MB 
disk and under $500 for a drive, it's extremely affordable. MO. It's the floppy of the future. 


And it's from Fujitsu, the world leader in magneto-optical storage. co 


For MO info, call Fujitsu Computer Products of America at 800-898-1455. 
COMPUTERS, COMMUNICATIONS. 


MICROELECTRONICS 


© 1996 Fujitsu Ltd. All rights reserved. DynaMO is a registered trademark of Fujitsu Ltd. PowerBook is a registered trademark of Apple Computer, Inc. 
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should prove even more popular 
than its black-and-white prede- 
cessor. It’s tied to your computer, 
but the price/performance ratio 
is keen. Connectix Corp.: (800) 950 
5880, +1 (415) 571 5100. 


POCA Connectix has 
e) served up a color QuickCam that 
E 


Release: Summer Г Кеіеаѕе: Јипе Ostensibly, this is a business 
book. And if you're trying to figure out 
1 М т Е RN ET, M E ET TV. P LAY N | С Е how to be the best worker you сап be, 
There's a media convergence going on, and you don't need a meteorologist to then heed the advice of Scott Adams to 
р > С p i ; the letter. Otherwise, read along and 
know which way the wind is blowing. It’s become clear that the Web is emerg- chuckle under your breath as your fellow 
ing as the world's premier media for distribution. It's cheap, easy to maintain, employees mimic the experiences Adams 
А : ; ; Фе chronicles. Simply put, the best place to 
and hyped to the hilt. So it was pretty much inevitable that television would res cott ADS E Th DURS Paci 
find its way to the infobahn. is in the bathroom - at work. He wouldn't 
Internet Live, а new program about and for the Net, stretches the paradigm – have it any other way. HarperBusiness: (800) 
dwidth its fti binna broad TV with li 242 7737, +1 (212) 207 7633, on the Web at 
and Net bandwidth - to its limits, combining broadcast TV with live netcasts ww har Derin. 
using Cu-SeeMe, Streamworks, and VDOlive video-streaming software. Ве[еазе: Јипе What's a CD-ROM 
Developed by Broadcast Production Group, Internet Live will wrap the info- gambling game оцена 
Adam West leads you through 
bahn't in separate segments, including Biz, Features, INews, IPlanet, Power (for Golden Nugget as you try to 
power users), Lash, and Just the FAQ's. determine who stole the “Chaos 


Chip” that predicts the outcome 


Your total connection to Internet Live of gambling сона 
can be found on IGuide, a listing that are 14 casino games that should 
keeps you on top of both the broad- sate most of your risk-taking 

urges. Virgin Interactive: (800) 874 
cast and netcast schedules. 4607, +1 (714) 833 8710. 


Internet Live is designed to bring the 
Internet to newbies, while retaining 
enough of 
an insider's 


201/19 JUST OUTTA BETA 
view to keep seasoned 
netters interested. Bill Cleary, founder of CKS Part- 
ners, will lead the charge in IBiz. Glee Harrah Cady, 


ACEITE Need a box to serve 


your video? nCUBE’s MediaCUBE 30 
débuts this month and should help 
fill the gap between low-end and 


author of Mastering the Internet, will host Just the high-end media servers. It will sup- 
FAQ's, an opinionated О & A session that - because of the show's digital infra- port up to 300 videostreams, sharing 
t t tal il d oth Bmissi to'airt& 450 Mbps of total bandwidth. nCUBE: 
structure - can take emails and other submissions up to air time. (800) 654 2823, +1 (503) 629 5088. 
This is Internet Live's most promising feature. By integrating the Net with TV СЕНТ lf you've been waiting for 
in real time, the program has the ability to bring viewers into the production Devo Presents Adventures of the Smart 
prog А y ў 9 2 р Patrol, the CD-ROM is finally here. 
process and allow them to influence the direction a segment might follow. Go save the day! Catch Turkey Monkey! 
But a larger question surrounds the current crop of video-streaming software. Inscape: (800) 693 3253, +1 (310) 312 5705. 


Г Release: June ace Ventura is back in Ace Ven- 
tura: Pet Detective. To design the CD-ROM 
(probably the only medium Ace hasn't already 
conquered), 7th Level teamed up with Morgan 
Creek International, the developers of the 
Ace television cartoon. 7th Level Inc.: (800) 884 


If TV is making inroads on the Net, a stable, approved multicasting protocol 
must be put in place to deal with the bandwidth. Right now, there is none. 
The MBone, remember, is just an experiment. 

So if business is driving the cart, we'd better put up some signposts or this 


whole crazy ride is going to end up in rush-hour gridlock - or worse, a 400- 8863, +1 (214) 437 4858, fax +1 (214) 437 2217. 
AN : UT ШТИП, Try to explain the 

million packet pileup. – Tim Barkow Danie dyer crypts соно iod 

Internet Live: www.internetlive.com/. Broadcast Production Group: +1 (408) 559 6300. 6-year-old. They just don’t get it. 


But after a few hours with Top 
Secret Decoder, the tyke should 
see the light. This is code-cracking 
fun for the younger set. The only 
question is whether or not this 
CD-ROM qualifies as a munition 
under government export con- 
trols. Houghton Mifflin Interactive: 
(800) 829 7962, +1 (617) 351 3333. 
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Angelique Kidjo 
Fifa 
Mango 
Access Code 1276 
ngelique Kidjo grew up in Benin listening to 
traditional African music and The Rolling Stones, 

and there’s a notable trace of Keith Richards on 
the rhythm track of “Sound of the Drum,” the tune 
that kicks off Fifa, Kidjo’s third international release. 
The track blends funky African percussion, wahwah 
synthesizer lines, crunchy guitar, and a chorus 
(sung in English) that sports another killer Kidjo 
hook. The song's international and intercultural 
appeal almost guarantees its crossover success. 

Fifa sees Kidjo expanding her artistic vision to 
North Africa as well as North America. Since Benin 
is located on the border between the Islamic world 
and the sub Sahara, it's perfectly natural for Kidjo 
to add an Arabic touch to tunes such as “Welcome,” 
a hymn to friendship that could have been born in 
a Mississippi Baptist church, and “Shango,” a driving 


dance track that's ready-made for a deep Arabic 
house remix. Other tracks with hit potential include 
"Goddess of the Sea," a sanctified tune that sounds 
like an African cousin of Al Green's"Take Me to the 
River"; the percussion-driven Afro-pop of "Akwaba"; 
"Koro Koro," a solidly funky jam that drops hip hop 
rhythms into the mix; and “Naima,” the lullaby-like 
ballad (named for the singer's 3-year-old daughter) 
that closes the set. 

Kidjo's knack for strong melodies and unforget- 
table hooks has led some to accuse her of being too 
Western, but as accessible as her musicis, it remains 
undeniably African, as Kidjo makes good on her 
promise to expose the indigenous rhythms of her 
homeland to the world. Kidjo's experiments with 
house, rock, hip hop, and hardcore African rhythms 
have produced the best kind of fusion: music that's 
both commercially and musically satisfying, and 
that may make her the first African diva to break 
into the pop mainstream. - j. poet 
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King Crimson 
B'Boom: Official Bootleg — 
Live in Argentina 

Discipline Global Mobile 
Access Code 1277 

Playing a monster of a set, 
King Crimson proves prog- 
rock can still be relevant. 
Besides crankers from the 
recent Thrak, B'Boom boasts 
the strongest pieces by the 
mid-'70s and “805 versions 
of the band: For pure thrash 
and musical sophistication, 
try "Lark's Tongues in Aspic’ 
or“Red,” with bone-crunch- 
ing dissonant chords, angular 
melodies, irregular time sig- 
natures, and overwhelming 
effect. The virtuosic intrica- 
cies of “Frame by Frame" and 
the subtleties of “Matte Kuda- 
sai” are equally impressive. 
Simply put, this is devastat- 
ing stuff.— Dean Suzuki e 
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The Kennedys 
Life Is Large 

Green Linnet 

Access Code 1281 
Reflecting an appended 
name change and an upping 
of the commercial ante, Pete 
and Maura Kennedy travel 
further from their début's 
folk sound and closer to the 
Fab Four, letting their pop 
shine. And the light's bright: 
genuflecting to The Byrds 
and Tom Petty, the pair 
makes a distinct sound with 
sweet vocals, smart arrange- 
ments, and choruses that 
melt in your mouth.This 

is classic stuff, the type of 
music you ache to hear again 
and again on your radio. 

If The Kennedys life is large 
now, methinks it'll be gigan- 
tic soon.— Chris Nickson 
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Various Artists 
Operation Beatbox 
Re-Constriction/Cargo 
Access Code 1278 
Kraftwerk's purported influ- 
ence on Afrika Bambaataa 
isn’t the only place hip hop 
and industrial intersect: As 
this compilation of industrial 
bands covering rap classics 
shows, common use of sam- 
ples and drum machines 
make the two disparate gen- 
res into strange bedfellows. 
While some cuts sound sim- 
ply like distorted, noisy 
versions of the originals, the 
best catch you completely 
off guard. Imagine Numb 
covering Public Enemy, Clay 
People interpreting Run-DMC, 
and Battery sending up LL 
Cool J. Operation Beatbox 
gives street props to rivet- 
heads. – Paul Semel e 


synthcore re-makes 01 your lavorite rap jams 


ZGA 

Sub Luna Morrior 
ReR/Cuneiform 

Access Code 1282 

Russian trio ZGA celebrates 
glorious noise with home- 
picked instruments – squeak 
toys, crazily altered zithers 
and double reeds, accordions, 
beaten metal, toy pianos — 
and humble vocal melodies. 
Touchstones include John 
Cage and Einstürzende Neu- 
bauten, but ZGA's primary 
appeal is rhythmic: every 
instrument functions, finally, 
like a tool of percussion. At 
times gently hypnotic, at 
others graceful as a car crash, 
Sub Luna Morrior's sonic 

mix of the disturbing and 
the comical anticipates an 
organic throb from the post- 
nuclear age. — Colin Berry 
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Foreskin 500 
Starbent But Superfreaked 
Priority/Basura 

Access Code 1279 

No further confirmation is 
needed to prove that disco 
and heavy metal are the 
music of the devil: Starbent 
but Superfreaked combines 
both, and if Satan himself 
isn't playing, it's his next avail- 
able representative. Imagine 
the Ohio Players tinkering 
with the hard drive of a 
sampler-driven freak-rock 
band, one whose signature 
AC/DC riffs funnel into delec- 
table dance music. The stand- 
out “Deliver Ме”— something 
like Sly Stone siring Rose- 
mary's baby — is gravid with 
tongue-in-cheek evil disco. 
Never mind your soul; Fore- 
skin 500 wants your booty. 

— Dave Clifford e 


Coil presents 

Black Light District 
AThousand Lights 

in a Darkened Room 

Eskaton 

Access Code 1283 

It’s no easy task to fit com- 
fortably alongside industrial- 
ambient young turks and 
old-school sonic experimen- 
talists, but Coil does so with 
ease. Performing as Black 
Light District, the trio expands 
its darkly delectable sound- 
scapes, melding harrowing 
atmospherics with strange 
little melodies to create an 
intense listening experience. 
Two decades old, Coil contin- 
ues to make e-music that's 
utterly original; a precocious 
brat like Aphex Twin could 
learn a few things here. 

— Scott Taves 
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The Paragons 

Silver Jubilee 

Rhino UK 

The Paragons, a fine vocal 
group featuring Tyrone Evans 
and Howard Barrett and 
fronted by John Holt, had 
long gone their separate 
ways by the time Blondie 
copped its "Tide Is High" in 
the late “705. A reissue gem 
from rocksteady's classic 
era, Silver Jubilee's ricky-tick 
snare snaffle, drum shuffle, 
and bone-jarring bass lines 
of the Aggrovators conjure 
up many Channel One 
sessions. But sugared har- 
monies float over this one, 
evoking innocent times 
when songs like"With You 
Girl" and"My Number One" 
captivated us with their 
naiveté and winning sweet- 
ness. – Dr. Rhythm « 
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Sheila Chandra 
ABoneCroneDrone 

Real World 

Access Code 1284 
Many critics label ordinary 
pop stars "divas," but Anglo- 
Indian Sheila Chandra, with 
her devastating voice and 
pure tone, is one in the origi- 
nal sense of the word — the 
more accurate moniker might 
be “deity.” Throughout the six 
drones that make up ABone- 
CroneDrone, Chandra lays 
bare her body and soul with 
minimal instrumental accom- 
paniment; the music pos- 
sesses a transforming quality 
that is both soothing and 
stimulating. A true pioneer 
who pushes the limits of the 
human voice, Sheila Chandra 
makes music meant to be 
heard. ~ Tamara Palmer 
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Sweetcream USA 
Close to Rock 
Smilex 


Imagine Joey Ramone as a tanned SoCal babe, sporting a 
violin and an oboe — close to rock, but closer still to mating 
raccoons....— Colin Berry 


MUSIC ACCESS 


If you'd like to hear 
excerpts from these discs, 
в 
call (900) 454 3277 
(95 cents per minute) 


Touch tone required. US only. 
Under 18? Get parent's permission. 


When prompted: Music controls: 
Enter access code 3-Fast forward 
(under the name 4-Louder 
of the artist) 5-Softer 
*-Exit music/bypass 
most prompts 


A charge of 95 cents per minute will appear on your 
phone bill. An average call is about 2.5 minutes. 
Music Access samples for reviews in this issue are active 
May 7, 1996 through August 1, 1996. 


t the beginning of each music review, you'll find 

a four-digit code for each album. To hear sample 
cuts, dial the 900 number above, entering this code 
when prompted. You'll hear up to three minutes of 
music, at 95 cents per minute. To fast forward, punch 
3; for louder volume, 4; softer, 5. To use Music Access, 
you must be 18, have a touch-tone phone, and dial 
from the US. 


Code Artist and Title 
1276 Angelique Kidjo, Fifa 
1277. King Crimson, B’Boom: Official Bootleg 
1278. Various Artists, Operation Beatbox 
1279. Foreskin 500, Starbent But Superfreaked 
1281 The Kennedys, Life Is Large 
1282 ZGA, Sub Luna Morrior 
1283 Coil present Black Light District, 

А Thousand Lights in a Darkened Room 
1284 Sheila Chandra, ABoneCroneDrone 


(61996 IBM Corp. 


Solutions for a small planet" 


More on this 
later today. 


Introducing IBM infoSage. The online information 
service that recognizes no two people think alike. 
Why wait until tomorrow when you can find out later today? 

Based on the personal profile you fill out, IBM infoSage 
will probe over 2,200 sources to deliver only the information 
you need right to your desktop — twice each business day. 

TUTTI Visit http://www.infosage.ibm.com 
isn ue | or call us at 1 800 210-5857. Please 
request order #D20 and we'll arrange for a 30-day 
trial. Naturally, we'll be here throughout the day. 
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Salt-Water Rivers 


dventures in history 

are often lost in the 
up-heavals of new media. 
But Kon Tiki Interactive, a CD- 
ROM by Gyldendal and the 
Kon Tiki Museum of Oslo, 
Norway, not only makes the 
cut but tells explorer Thor 
Heyerdahl's story like it's 
never been told before. 

Around 1937, Heyerdahl 

postulated that ancient 
people migrated from Peru 
to Polynesia by drifting on 
currents in the ocean that 
acted like salt-water rivers. 
To prove his theory, he built 
a balsa raft and set sail. One 
hundred and one days later, 
he and his small crew hit the 
reefs of Polynesia, recording 


Smooth sailing. 
film footage of the trip. 

Kon Tiki Interactive encap- 
sulates Heyerdahl's entire life 
work. It includes miles of 
16mm footage, photos, books, 
and interviews with Heyer- 
dahl himself, who is still an 
active scientist. 

The CD is divided into 
Heyerdahl's various expedi- 
tions and the interface is 
uncluttered and pleasant 
to the eye. 

Old Thor did some real-life 
superhero stuff. Now we can 
meet the man and voyage 
with him, minus the sharks. 
— Caleb John Clark 


Kon Tiki Interactive: US$39.95. 
The Voyager Со.:+1 (212) 431 
5199, on the Web at www. 
voyagerco.com. 
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Keko Mask 


I pes pop culture has never had much in common with Western 
standards of good taste, wholesomeness, or decency. And thank God 
for that! No one could make a film as outrageous or over the top as 
Keko Mask if she or he had an ounce of self-consciousness. But if you 
grew up in a culture in which strange violence and sexual fetishism 
are part of the manga (comic books) everyone reads, Keko Mask makes 
perfect sense. 

The film is set at a girls’ boarding school where a jester-attired, 
lunatic headmaster (given to such lines as “Screaming girls and Wagn- 
er music go well together") tortures and humiliates his students in the 
belief that extreme discipline is the basis of education. When things go 
too far - as in the opening scene, when the headmaster has a couple of 
bullies chainsaw a bad student's clothes off - Keko Mask appears! She's 
the girls’ secret savior, a “costumed” crime-fighter whose outfit consists 
of nothing more than a mask, boots, and a cape. If this sounds peculiar, 
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This is 49 poi 


We 


Dive in to the stunning world of Keko Mask. 


there's a bizarre Japanese popcult reason for her dearth of clothes. 
Lacking any kind of superpowers, Keko Mask stuns her enemies - 
male and female - with a flash of her vagina: the most beautiful in the 
world, we're told by an unlucky villain. Unlucky because while the 
villains are frozen in admiration, Keko jumps onto their shoulders and 
snaps their necks with ninja leg locks! 

You'd have to work hard to find a movie with a more absurd point of 
view than Keko Mask. It simply isn't on Western radar screens, and yet it 
has enough insane glee and energy to leap across cultural bad-taste zones 
like all great exploitation cinema, from Russ Meyer to Roger Corman. A 
basic knowledge of Japanese censorship laws and pop tropes will make 
this movie funnier, but it's not necessary to enjoy it. If unbridled lunacy 
and a glimpse into the reptilian fantasies of another culture sounds like 
a good time to you, take Keko Mask home. But treat her right. The dorms 
are littered with the bloated corpses of punks like you.... - Richard Kadrey 


Keko Mask: USS25. Video Search of Miami: +1 (305) 279 9773, email vsom@aol.com. 
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Blackjack for Serious Players 


[hen it comes to casino blackjack, our idea of 
counting cards is remembering what eight 
and seven add up to after the second complimenta- 
ry Scotch. We're surprised QFIT's online Web game 
Casino Vérité Blackjack didn't laugh at us when we 
fired it up. This is serious blackjack. 

Casino Vérité's depth of options – more than 500 
casinos, almost 900 sets of house rules, and 373 
playing variations - make the game almost identi- 
cal to real-world play. This is not mere entertain- 
ment software, it's a practice tool for hard-nosed 
card sharks. 

First, you pick your casino. Want to play in Vegas? 
Amap of the town will display all the casinos. Click 
on the one you want. We opt for someplace more 
exotic - the Imperial in Budapest. It may not look 
a whole lot different from the MGM Grand, but now 
we're playing by the Imperial's house rules. We 
select a table layout and take a seat. 

Putting on our best steely-eyed glints, we choose 
a strategy for following the card game. All the main 
ones are supported. You can even modify those 


Gamble your heart out at QFIT’s 500 online casinos. 
they give you, if you're feeling particularly cocky. 

In less than an hour, we lose our shirts. Well, a few 
sleeves and a pocket anyway. 

We ask for an error table only to discover that we 
were doing a crappy job of playing the plan. Obvi- 
ously, we need work on the basics. We ditch the 
game and head for the practice drills. There are 
23 of them. They should've called this section Black- 
jack Boot Camp. 

You don’t get this real-world experience for small 
chips: registration for Casino Vérité will cost you 
70 smackers. And if you don’t register, you don’t 
play with a full deck. In the demo version, the 5s and 
6s are missing. 

You can have as much fun with cheaper programs. 
But if you’re a serious player or aiming to become 
one, Casino Vérité Blackjack is as close as you'll come 
to honing your skills at the real tables. And US$70 
doesn’t compare with what real-world gambling 
could cost you. – Elizabeth Lewis and Steve Glaser 


Casino Vérité Blackjack: demo version free; full registration US$70. 
ОНТ Software: email 72142.1200@сотризегуе.сот, on the Web 
at www.dfit.com/dfit/. 


LAIR, BURNS 


The Big Sleep 


$ cinematic as Raymond 

Chandler's writing was, 
screen adaptations somehow 
never equalled the wit and 
the wisdom of his books. 
Hollywood loved him — and 
he hated it 

Does his work translate 

better to the computer screen 
than to the silver screen? 
Trouble Is My Business: The 
Raymond Chandler Library is 
primarily just what it says it 
is:a library. Only trouble is it’s 
not a very comprehensive 
ibrary. Chandler's biography 
is surprisingly brief, with a 
couple of hyperlinks to 
hotos and indecipherable 
newspaper cuttings. There's 
a collection of letters, an 
"interactive map of Mar- 
owe' LA," a^rogues gallery" 
of some 100 characters, 


roughly half as many stills 
of ‘40s Los Angeles, and 24 
mediocre movie clips.The 


Hardboiled. 


novella Playback — the only 
Chandler book that wasn't 
made into a movie - is 
included, while one of my 
favorites, The Little Sister, is 
missing. However, you can 
search for and compile 
Chandler's trademark similes 
-"She knew about as much 
about rare books as | knew 
about handling a flea circus." 
This disc encouraged me 
to get out those books again, 
unfold my map of LA, and 
dream. It's the usual problem 
| face with any adaptation: 
the Marlowe | see in my 
mind's eye is different from 
the one anyone else sees. 
Matthias Penzel 


Trouble Is My Business: The 
Raymond Chandler Library 
CD-ROM: US$39.95. Byron 
Preiss Multimedia Company 
Inc.: +1 (212) 989 6252, 

on the Web at www 
byronpreiss.com. 


Malcolm Casselle 


MALCOLM CASSELLE co-founded NetNoir Online and brought Afrocen- 
tric culture to the Web at www.netnoir.com/. 

The Seven Spiritual Laws of Success, by Deepak Chopra. "Like Steinbeck, 
Chopra expresses things simply. The most important thing he talks about 
is karma. He discusses existence in terms of energy flowing back and 
forth between people.The Web is a very karmic medium - you give the 
visitor to your Web site something of value. The karmic return, so to 
speak, is an email address, demographic information, or purchase of 
some piece of merchandise." 

Dynamics of Software Development, by Jim McCarthy. "For a book about 
management, it's really, really funny. The ‘Don't Flip the Bozo Bit’ discus- 
sion spoke meaningful truths. It's easy to develop products with blind- 
ers on. But the people on the development team need to think about 
how real people are going to use the product." 


NATHAN MYHRVOLD, a Microsoft VP, moonlights as a chef at Rover's in 


Seattle and travels frequently — if you get on a plane and see a massive pile 
of science mags under the seat, chances are you've just missed him. 
Fielding's The World's Most Dangerous Places, by Robert Young Pelton and 
Coskun Aral. “This is no ordinary Fielding's book. It poses as a travel guide, 
but its real appeal is black-humor journalism - a cynical war correspon- 
dent's view of hellholes like Uganda and Sudan. I| have always liked Р. J. 
O'Rourke's work in a similar vein. This book isn't as funny, but it does 
show the world in its most raw and flawed state, telling us something 


Carla Sinclair 


Nathan Myhrvold 


about ourselves and the sort of people who seek this out in the name 
of adventure or journalism." 

The Dinosauria, edited by David B. Weishampel, Peter Dodson, and Halszka 
Osmólska. "It's as thick as a phone book and pretty dry, but dinosaurs 
are fascinating. They are some of nature's most magnificent creations. 
It is amazing how much can be determined about their lives from the 
thinnest evidence. On a more philosophical level, looking into the past 
is one of the best ways to give us perspective on how the biology and 
ecology of today is but one of many possible outcomes." 


CARLA SINCLAIR is author of Net Chick, editor of DOING bOING maga- 
zine, and a columnist for The Net. 

Shooting Elvis, by Robert M. Eversz. "It's fast-moving and reads like a movie, 
like Thelma & Louise without Louise.It examines how the lines between 
fame and infamy have become blurred, and how people cash in on 
others’ misfortunes. It's pretty violent - if books had V-chips, you'd need 
a crowbar to pry open these pages." 

Mystery Date, edited by Lynn Peril. “This zine has the personality and 
sensibility of a 1940s women's magazine but the irreverence of a '90s 
woman. It's got that funky frankness found in zines. Editor Lynn Peril 
scours thrift stores and reviews old sex education books, stripper auto- 
biographies, and bizarre spoken-word albums." 

Bust, edited by Celina Hex. "Think Sassy for thirtysomethings.This is more 
raunchy and in-your-face than Mystery Date, and includes music reviews, 
comics, and first-person accounts of sex, families, and friends. Like other 
chick zines, Bust doesn't buy into the myth that boy hormones are better." 
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WITH A NEW PREFACE BY THE AUTHORS 


“One of 
the year’s best 
Management 

books.” 


-BUSINESS WEEK 


HAMEL 
PRAHALAD 


“Competing for the Future i y 
isprovocative Ml 


and 


and, above all, EJ 
TONERS 


It puts courage, 


and drama back a 


into strategy.” = 


— Transformations | » 
Bm T s 


The acclaimed international bests 
$12.95 in paperback, at bookstores now. 
Or call (800) 988-0886, ext.5169 
Outside U.S.: (617) 496-1449, ext.5169 


http://www.hbsp.harvard.edu 


@ Harvard Business School Press 
4 The Power of Ideas at Work 


Watch Your Back 
nn Cavoukian and Don Tapscott’s thin book on privacy issues in the 
Drag Queen computer age is an excellent survey of the threats to privacy today. 
{уона fon RE. The premise of Who Knows is a simple one: privacy is under Painta stic! 
youre probable RU yaa assault by advances in technology. After a brief introduction on the 3 : 2 
ears in Web bookmarks and 281026 of privacy, Cavoukian and Tapscott survey privacy laws in the ractal Design Painter broke new ground in 1991 


by offering computer artists naturalistic media. 
Instead of the precise shapes and colors of digital 
painting, it gave you materials that behaved like 
the real thing - soft and hard charcoals that picked 


Post-its with http;//...scrib- US, Canada, and Europe. The authors show how the growth of com- 
bled оп them.Finally,OnBase puters has created an ever-pervasive web of surveillance that would 
Technology Inc.took pity on have made George Orwell blush. With convincing “horror stories,” 


us all and created order out Cavoukian and Tapscott reveal how medical records and financial up the grain of the paper, and voluptuous oil paints 
of chaos with DragNet. records are no longer private. They discuss the dangers posed by genet- ^ that oozed and mixed on screen. 

DragNetis a killer personal јс testing. Finally, they show how most new technologies will only exac- Painter’s ever expanding palette of features and 
information manager forthe ^ erhate these trends. awesome effects still runs circles around its com- 


Web. It captures URLs and 

ftps from your browser and 

stores them in folders. 
There are four windows to 


For the reader who is already concerned about privacy issues, Who petitors. The latest version, Fractal Design Painter 
Knows is an excellent and entertaining reference. Unfortunately, there — 4, boasts new image-processing functions, better 


isn't enough of the authors within this book's pages. As the assistant masking and support for floating objects, frame-by- 
frame animation, and vector drawing - a technique 


navigate from: Addresses, commissioner for Ontario's Information and Privacy Commission, udin Ades iB d | ГЫ 
Directory, Hot List, and Cavoukian has seen up close the fight within modern society to put " Mer апа сога oran. А ка 
"aga ee co programs let you layer images. But Painter's Image 

^ : Hose goes three steps further: select Nozzle – a file 
on the"Get URL" button and containing a series of discrete images - to create, 
pc os ap die wi say, a fett by spraying a valet of trees. As you 
i -F 7 L ы, T 

К 


Web booker. 
description, and the date it 
was added and last visited 
pop up. DragNet works with 
any browser, so you can 


Fractal Design Painter: A view К the trees. 


move the cursor around, individual larches, firs, 
oaks, and chestnuts emerge from the nozzle in 


Q 
Authors Ann Cavoukian and Don Tapscott have a clue. a subtly configurable degree of randomness. 
The new mosaic effect is even more spectacular. 


marry all online and Web limits on personal privacy. Yet when the authors meet today’s tough Here, you paint with rows of tiny tiles, and, in keep- 
sites under one big chuppa. privacy questions head-on, they equivocate, saying that privacy is ing with painterly tradition, you can configure 

The directory is your a delicate balance between competing interests, rather than a funda- everything from the width and color of the grout 
archie рене mental human right. to the size and shape of the tiles. The program now 


which you can pile up like 
the Tower of WebBabel.The 
Searcher will send out the 
DragNet detective to comb 
through one category or all, 


Take the case of business, which according to Cavoukian and Tap- offers support for creating Web pages and features 
scott should adopt voluntary pro-privacy codes to prevent governments the Net Painter, which lets a group of artists collab- 
from mandating harsher regulations. Although they make a convincing Orate ona picture over the Internet. 


case that ethical businesses can do well by themselves and by their It's great fun just to dive in and start splashing 
paint about, but getting the most out of Painter 


including stray email customers, they fail to discuss those businesses that use exploitative : kill : ithe wil | 
addresses that steadfastly techniques to clean up at the customer’s expense. AEN pechos an Я — трен авы 
pe ута и : ; : a complex interface. And since drawing with a 

remain “uncategorized. Who Knows does a stunning job of charting the developments in anti- ; " Sith 3 x М 

вии : ШО d Á locislati h 50 mouse is rather like painting with a brick, you'll 
¬ Shoshana Berge! privacy tec inology and pro-privacy legis ation overt e past 50 years, want to invest in a pressure-sensitive stylus and 
DragNet for Mac: US$39.95. but Cavoukian and Tapscott pull their punches, declining to name the tablet. - Tim Nott 

: names of the privacy “activists” whose actions have set back the cause. 
Onea EERO Ше. 8 р y 5 : Fractal Design Painter 4 for Mac or Windows: US$549. Fractal 
+1 (714) 830 5682, email It's a good book, as far as it goes. Who knows what it could have been i 
2 р Design Corp.: (800) 297 2665, on the Web at www.fractal.com. 

onbase@onbasetech.com. if the authors had gone further. - Simson Garfinkel 


Who Knows: Safeguarding Your Privacy in a Networked World, by Ann Cavoukian and Don Tapscott: 
05524.95. McGraw Hill: (800) 262 4729, +1 (212) 512 2000. 
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www.theeastvillage.com 
a cybersoap 


by Marinex Multimedia Corporation. 


Break down and destroy your 
opponent's defenses, capture 
enemy strongholds, then bring 


TIER AM EV AGIT) 
[OTK OT OTT HATIE a 


[Шун pame, 4 ie Return fire PO MEMO NO Win 
find а friend _ в Work WAT TRES] 
and get ready — 1 othe va К 
to have the 

time of your 

electronic life.” 
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TIME WARNER 
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1. Digital Money 

Digital money has become a favorite subject among the cypherpunk set. 
Why the rabid excitement over esoteric topics like fiduciary value? It's 
not, as cypherpunks would have you believe, because digital money 
holds the promise of protecting privacy, eliminating taxes, and killing off 
the nation-state. It’s because the subject is new enough - and experts 
are rare enough - that any amateur can pretend to know what he or she 
is talking about with scant fear of contradiction. Perfect if you enjoy 
endless blather, but for the rest of us it's one more reason to hope that 
the professionals (like MasterCard) hurry up and get their act together. 


2. Death of ISPs 


The first thing you learn in Computer Networking 101 is the OSI seven- 
layer model.This hierarchy defines the different protocol levels neces- 
sary for networking. Given this layered structure, it should come as no 
surprise that the business of networks is often structured as a hierarchy. 
It's a natural fit. And it explains why the Internet today has small Inter- 
net service providers that connect to regional providers that connect 
to the big backbone providers. Pundits who think AT&T's entry into the 
Internet is going to kill off all the little guys need to go back to school. 


This Month's Hype Position Expected 
Overhyped Memes Level | Last Month | Lifetime 
Digital Money | dy RO] | 9months 
_ Death of ISPs | de dy 4 months 
DSVD 988 d | 6months 
_ Intranets | de | dy | 3 months 
Millennium Breakdown К 0 | 42 months 


O- Embryonic meme ý- Meme on the rise y= Mass-media meme 03 = About to die from overexposure 


HYPE LIST 


3.DSVD 

Microsoft always seems to pick the worst standards to push on an unsus- 
pecting industry. The latest example is DSVD (digital simultaneous voice 
and data), which allows people to talk over the phone while browsing 
the Web. Bill hyped the technology in his book, and Microsoft has made 
it a linchpin of its computer telephony strategy. The only problem - 
besides DSVD being so poorly defined that each vendor has its own 
incompatible implementation - is that it comes too late: ISDN provides 
the same benefits and even costs less. 


4. Intranets 

Intranets – internal corporate networks based on Internet technology - 
are being trumpeted as the next big thing. The irony is that this "revolu- 
tion" is based on a 20-year-old technology - the TCP/IP protocol - that is 
widely acknowledged to be on its last legs.The situation is reminiscent 
of Max Planck's assertion that a scientific theory comes to be accepted 
not because of elegant theoretical proofs, but because its opponents 
eventually die off. The question is, with TCP/IP's opponents now buried, 
who is going to be working on the protocol's successor? 


5. Millennium Breakdown 

Everyone wants computers to fail. After all, catastrophic collapse always 
holds the promise of time off work. Just witness the hype surrounding 
the Michelangelo virus, the predictions of Net collapse, and, most of all, 
the anticipation of the millennium. Speculation that critical computer 
programs will go haywire when the calendar rolls over from '99 to '00 
has reached a fever pitch. But don't go making vacation plans. With 
computers, even Armageddon has a way of slipping behind schedule. 


- Steve G. Steinberg (hype-list@wired.com) 
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The City of 
Lost Dreams 


n 1965 Jean-Luc Godard, 

the French New Wave's 
baddest bad boy, released 
what became a much cele- 
brated and much vilified 
science fiction film, Alphav- 
ille. There are no special 
effects in Alphaville. Lemmy 
Caution, Godard's spy/hero, 
crosses interstellar space in 
a Ford Galaxy. Godard cared 
more for the frisson of lan- 
guage, ideas of science, film 
noir, and hardboiled detec- 
tive yarns. 

The plot is a simple arma- 
ture on which Godard hangs 
his ideas: Lemmy is a secret 
agent, a soldier in a future 
Cold War. Не is sent to the 
city of Alphaville to track 
down the inventor of a 
"death ray," Dr. Vonbraun. 

The central question of 
Alphaville is, Can we remain 


New Wave rave. 


human in a society increas- 
ingly overwhelmed by its 
own technology? In the film, 
a fascist computer, Alpha 60, 
runs the city, banning non- 
productive words such as 
"poetry" and"love." Lemmy's 
search for Dr. Vonbraun 
brings him into conflict with 
Alpha 60. Godard uses this 
confrontation to argue a case 
for the illogic of the heart. 
While Alphaville creaks in 
spots, it’s a compelling vision 
at a time when the Clipper 
Chip, the CDA, and other 
noxious policies threaten our 
privacy and individuality — 
a result of our inability still to 
decide what our relationship 
is to the machines we've 
created. — Richard Kadrey 


Alphaville: US$49.95. Voyager: 
(800) 446 2001, +1 (914) 

591 5500, on the Web at 
www.voyagerco.com. 


The Blue Room 


Alien Hardware and Software Collection 


Street Cred Contributors 


Thomas A. Bass has written a new book Vietnamerica: The War Comes 
Home. The Web site is at www.vietnamerica.com. 


Shoshana Berger (sushisho@well.com) looks at dirty pictures on the 
Net and writes for SF Weekly, Raygun, Bikini, huH, Cups, The Annex, and 
HotWired. 


Caleb John Clark works at Woolward & Partners advertising. He 
thinks it's easy to seem very rich; one just has to pretend to be slightly 
annoyed all the time. 


Dave Clifford (cliffoda@ucsu.colorado.edu) descends from a long line — — 

of brain-eating apes. He has yet to understand why people give high . . . 

thes Tools For Higher Listening 

Simson Garfinkel (simsong@mit.edu) lives on Martha's Vineyard 

in a 150-year-old house with his wife and three cats. Blue Room Released CDs 

Steve Glaser writes on science, business communications, and The Infinity Project - Mystical Experiences, Etnica - Alien Protein, 
humor. His unfinished novella, How to Live Better than a Rich Lady's Various Artists - Outside the Reactor Volume 2 (Enhanced CD) 
Cat, won the Nobel Prize for Literature in an alternate dimension. м Psychoactive Techno” 

Alastair Johnston is a letterpress printer and a teacher of graphic — 

design who broadcasts over the San Francisco airwaves as Dr. Mini pod Loudspea kers 

Rhythm. Winner of the 1995 European Audio Award for best loudspeaker system 
Richard Kadrey (kadrey@well.com) is the author of the Covert Culture by B&W Loudspeakers "Listen and You'll See” 

Sourcebook and two novels: Metrophage and Kamikaze L'Amour. 


He has no qualifications for anything he does. ' info on the Minipod Lou ker, ple to Blue Room, 54 Concord Street, 
\ МА rmation оп Blue 


Hari Kunzru (hari@wired.co.uk) does something quite important, ), Chicago, Il 


though nobody is sure what. Mostly, he plays loud techno music in 
the offices of Wired UK. 


)lueroom.co.uk 


Andrew Leonard (a/eonard@well.sf.ca.us) is a freelance writer based J 4 


in Berkeley, California. He specializes in cyber-Asia. 


Elizabeth Lewis (/izabeth@well.com) writes about life online. She 
remembers when Xmodem was really cool. 


Chris Nickson (73633.1471@compuserve.com) was born in England 
and now lives in Seattle. Please have pity on him. 


Tim Nott (timn@cix.compulink.co.uk) writes about computers for 
a living. То compensate for this, he lives in the Lot – the department, 
not the river. 


Tamara Palmer (trance@netcom.com) contributes to several 
publications, including Option, URB, and LA Weekly. She is working 
оп a children's book about music. 


We’ve got answers 
no one else has. 


Matthias Penzel is a freelance writer. For a while, he edited the 
German version of the heavy-metal magazine Kerrang! He is working 
оп а book about London. 


j. poet (poebeat@aol.com) is a world-music maven who loves hot 
music, tropical climates and spicy food. He has contributed to the 
forthcoming Trouser Press Guide to the '905. 


Paul Semel (beerhound@aol.com) works as the reviews editor for 
huH magazine and frequently contributes to Ray Gun, Bikini, Option, 
HotWired, and some small press poetry journals. 


Marc Spiegler entertains himself by boxing, ingesting magazines, 
and blading through Chicago traffic. 


Dean Suzuki teaches music history at San Francisco State University, 
with an emphasis on 20th-century music and rock history. 


Scott Taves (staves @interaccess.com) is the US manager of B&W 
Music and The Blue Room record labels and author of Pocket Tour 


of Games on the Internet. Даша. Britannica has always had the answers you needed. Only now you can find them faster and 
Rogier van Bakel (rogiern/@aol.com), as anagram enthusiasts from the convenience of your own computer. Britannica Online’ is the first encyclopedia on the Internet, 
will note, has Brave Ink Galore. He lives in Connecticut. and it has more information — on practically every subject imaginable — than any other encyclopedia, 
Have something you'd like to review? Send your queries and either in print or online. So, when you need the right answer, find it fast in Britannica Online. 


submissions to streetcred@wired.com. 


http://www.eb.com 
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Britannica Online’ 


From the editors of ENCYCLOPAEDIA BRITANNICA. 


© 1996 Encyclopaedia Britannica, Inc. 
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Using Internet With An Accent; 
You Can Browse, Publish & E-mail 
In Any Language. 


(Well, Almost.) 


Wren you're on the Web, do foreign languages look like 
something from another planet? Chances are, they seem 
positively alien under English Windows. 

aa At least, they did. With /nternet with an 
Accent, you can read and author Web pages in your 
language, and over 30 others, taking full advantage 
of the Internet's potential. 

Pee) Internet with an Accent includes six 
major components: a Mosaic" multilingual 
browser, and a multilingual plug-in to Netscape". 
A Mailpad™ to send and receive multilingual e-mail. A 
Publisher, which lets you create multilingual HTML Web pages 
and includes templates. And a Viewer, for reading e-mail 
and documents written in over 30 languages created by an 
Accent word processor or the Accent Multilingual Mailpad. We 
even included PRONTO Mail to use with the Multilingual 
Mailpad, and a set of Internet utilities, including: TCP/IP stack, 


4 Accent Worldwide, Inc. 


A SUBSIDIARY OF ACCENT SOFTWARE INTERNATIONAL, LTD 
- We Speak Your Language. 
тм exa 1401 Dove Street • Suite 470 • Newport Beach, CA 92660 


y 


AE Software 


Y, 


info Q accentsoft.com • Visit our Web site at http:/www.accentsoft.com and download a free demo. For site, volume, reseller, 


or OEM pricing, call 800-694-4050, or 714-223-0620, or fax us at 714-223-0629. 


Available at: 
Borders, CompUSA, Computer City, 
tc., Elek-Tek, Barnes & Noble, 
Frys Electronics and other retailers. 


Dialer, Gopher, Telnet, FTP, and Newsreader. Everything you 
need for truly global access. All for under $100. 
E At last, you can discover opportunities all over the 
world, and not just where English is spoken. You can 
communicate in the language you speak, even if it 
isn't English. And you can finally access information 
from the Net's worldwide resources under any 
language version of Windows — whether it's in 
Arabic, Finnish, Spanish, Russian, Portuguese, or any 
of over 30 other tongues. 
So if you're tired of being confined to English 
on the Web, contact your nearest dealer for more information. 
Or call us toll-free at . Better yet, visit our Web 
site at http:/Avww.accentsoft.com and download a free demo. 
[5g Internet with an Accent. The program thats so 
remarkable, the Internet will never be the same again. 
Not on this planet, anyway. 


AAdvantage 


©1989-1996 Accent Software Int. Ltd. All rights reserved. Accent and Mailpad are trademarks of Accent Software Intemational, Ltd. Mosaic is proprietary trademark of the University of illinois. All other trademarks are properties of their respective companies. 
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Edited by Kristin Spence 


Ready to Rumble in Tornado Alley 


You've got to be pretty daring, or downright stupid, to put yourself 
in the path of something that can snap you in two like a brittle twig 
- especially when it’s headed right for you. Tired: Running with the 
bulls in Spain. Wired: Chasing twisters in Tornado Alley. (Stretching 
through Oklahoma and Texas, the region is home to the heaviest 
tornado activity in the US; it's also the setting for Warner Bros.'s big- 
budget Twister, which revolves around professional storm chasers.) 
Twister hunting is an ultimate hack. Storm chasers collect meteo- 
rological statistics on the fly to better understand how tornadoes 
are formed. Racing in their “geekmobiles” - small cars or trucks 
armed with data-gathering equipment - these folks risk their lives 


Se SSS SSL 


in the interest of science, seeking out these maelstromsof —= ^ 
destruction. Most, however, are also thrill seekers who have @ 
turned twister chasing into ап “ехїгете sport.” 

Before you duct-tape thermometers, barometers, and 
weather vanes to your two-door compact, bear in mind that 
running with the twisters is, well, dangerous. You could 
really get hurt – or at the very least damage your car's fin- 
ish as vicious winds hurl a bunch of crap at you. Storm Chas- 
ing with Safety, Courtesy, and Responsibility (www.nssl.uoknor.edu 
/personal/Doswell/Chasing2.html) is required reading for those even 
thinking of engaging in this sort of activity. Author Charles Doswell 
describes in detail what happens during a chase - and what can go 
wrong - offering pointers on how to avoid or, when necessary, deal 
with perilous situations. Doswell's tone is cautionary. He strongly 
counsels against “core busting” (aka"punching"), a cool-sounding 
term that describes driving into the heart of a storm. Based on his 
own experiences as a professional storm chaser, he advises aspiring 


Sq Ee 


tornado trackers to keep the wind at their back, their vehicle speed 
to nonreckless minimums - and to make sure there's always plenty 
of gas in the tank. 

If, after reading Doswell's words of warning, you are still con- 
vinced that “Yup, charging into curtains of baseball-sized hail and 
driving through possibly life-threatening, howling winds is for me," 
then at least become educated on exactly what it is you're hunting. 
Check out the Storm Spotter's Guide (www.nssl.uoknor.edu/~nws 
/spotterguide.html), which lists terms and definitions associated 
with "supercells" (the long-living thunderstorms that produce tor- 
nadoes). Reference photos illustrate this online guide, helping you 
identify various weather systems. 

A chaser's online resources aren't complete without a bookmark 
at the Storm Chaser Home Page (taiga.geog.niu.edu/chaser.html). 
Sitemaster Gilbert Sebenste has made this Web locale the indisput- 
able HQ for twister runners. It’s all here: current forecasts, eyewitness 
reports from chasers, a gallery of photos, FAQs, tech talk - even how 
to contact chasers who need partners. 

Going up against a tornado - an enormous beast of wind and 
earthen debris that roars like a thousand trains derailing - is most 
definitely not the smartest way to spend your leisure time. So if 
you're gonna do something dumb, don't do it in a dumb way. As the 
storm chaser's motto puts it,"Chase if you can, bust if you must, but 
at all times, learn." - Howard Wen (102766.1042@compuserve.com) 


= Based in Arlington, the Texas Severe Storms 
Association (www.galileo.net/~tessa/) dedicates 
itself to severe weather research in the Lone Star 
State. The site provides news and membership 
information for one of the country’s most promi- 
nent, seriously minded storm-chasing entities. 


z ..* Storm Chaser, the homepage of Warren 
тта ain _ Faidley, a professional photographer who 
е Е chases tornadoes and captures them on 
film, offers dramatic weather shots at 
www.indirect.com/www/storm5/. 


* Motherlink notice: Obviously, before you 

| can chase a tornado, you've gotta find 

| one. WeatherNet's WeatherSites (cirrus.sprl 
.umich.edu/wxnet/servers.html) highlights 
the “hot spots" of storm activity and 

| points to general weather information. 
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Remolding the Inner Child 


In an increasingly cruel and non- 
sensical world, Dysfunctional 
Pottery by John Britt (www.erinet 
.com/claydude/britt1.html) seems 
curiously apropos. Britt’s sadistic 
designs are the consumer goods 

of a postmodern hell (“While this 
work is functional, it may take years 
of therapy to get each to function 
well") - a comment on the dismal 
incongruity of life as expressed in 
slabs of Standard Ceramics's Low 
Fire White Clay #105. Teapots that 
look like strange, mangled animals. 
Ceramics fired to look like rusted 
cans. Artifacts excavated from an 
ancient culture gone horribly awry 
— or our own, taken to its twisted, 
logical extreme. 


Following Trane's Tracks 


Jazz, once esoteric and underpa- 
tronized, has dressed up for the 
glitzy, sycophantic '90s and com- 
muted into cyberspace through 
jazzcentralstation.com/. Thanks to 
copious, conscientious content and 
a smoothly designed page - well 
woven with fashionable links and 
click buttons - there's more than just 
shallow Real Audio interview clips 
or links to promotional merchan- 
dise. Here, you can hop on "tracks" 
to several cities and discover their 
musical histories and club listings, 
sell your sax, see who might want 
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you to blow with them, link to rele- 
vant newsgroups, or experience 
performances by jazz greats both 
living and dead. A fun ride for fans 
of all genres, hip or square. 
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As surreal as life itself, 
pub.JODI “renders 
images directly out of 
the hidden HTML 
codes of our virtual 
world.” Experience the 
enigma at www.jodi 
.org/100cc/index.html. 


Lunar Language 


Imagine if Lewis and Clark, 
instead of writing journal reports just before bed- 
time, had made audiotapes of everything they 
said during their westward exploration of the 
United States. We'll never know the exact words 
shared between these intrepid explorers, but we 
can eavesdrop on the discussions of Apollo astro- 
nauts who walked on the moon between 1969 and 
1972. These guys were recorded virtually every 
moment of their various missions. And thanks to 
historian Eric Jones, who edited the transcripts, 
there's more to read at ees.lanl.gov/APOLLO/ than 
mere lunar play-by-plays. Jones interviewed 10 of 
the 12 astronauts as they listened to countless 
hours of intragalactic conversations, then wove 
their recollections into the available texts. 

The Apollo Lunar Surface Journal contains every- 
thing from Apollo missions 11, 12, 14, 15, and 17. 
(Mission 16 should be up later this year.) The tran- 
scripts already offer a few links to photographs, 
but eventually, says Jones, voice tracks, videoclips, 
maps, background documents, and equipment 
drawings will also be added. That's one small step 
for a nerd, one giant leap for nerdkind. 


Mystery, Science, and Industry 


Chicago's Museum of Science and 
Industry is enough of a landmark to 
have received the ultimate badge 
of hip: it's provided punch lines on 
cable's Mystery Science Theater 3000. 
This year, the museum decided to 
broaden its reach. 


Troma Trauma 


Why should Joe Eszterhas get all the big bucks? 
(Especially after Showgirls.) Troma Studios, the so- 
bad-it's-good film company responsible for such 
classics as Surf Nazis Must Die and The Toxic Avenger 
(not to mention Kevin Costner's auspicious début, 
Sizzle Beach, U.S.A.), wants you to write its next 
picture - or at least two pages of it. Like a giant 
campfire story that's passed around the circle to be 
completed, The Great 1996 Troma Script-Writing 
Contest (www.troma.com/contest.html) invites 
would-be Web writers to read the existing script 
fragments for Battle of the Bikini Subhumanoids: 
Class of Nuke 'Em High Part IV and submit the next 
two pages, via email. Troma will post the 40 win- 
ning entries as they're chosen, rewarding the 
authors with a screenwriting credit and 50 bucks. 
"We're constantly on the lookout for new talent," 
says Troma co-founder Michael Herz."And now that 
we have 40 writers instead of just one," adds fellow 
founder Lloyd Kaufman,"we have a much larger 
chance of discovering a future Pulitzer Prize recipi- 
ent."Time to polish up that acceptance speech. 


At www.msichicago.org/, virtual visitors can delve into the mysteries of the 


AIDS virus, watch a QuickTime movie of the museum's Boeing 727 being rolled 
across Lake Shore Drive, or even see chickens hatching. All very educational. But 
connoisseurs of true weirdness will point and click directly to Colleen Moore's 
Fairy Castle, a vast miniature construction that doesn't really have anything to 
do with science or industry but is one of the museum's most popular exhibits 
anyway. There's also plenty of helpful info for people planning an actual visit 

to this vast South Side institution, including a chance to win free passes. 
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Net Noir 


The latest high-grade literary Web rag, Noir Mechanics 

(www.primenet.com/~noir/) reflects the seamy, vicious sensi- 
bility of Los Angeles,"a wholly owned sub- | ) N 
sidiary of some huge multinational or other.” | IN 
It is a dark world, filled with а surfeit of cig- | 
arette smoke and sharply written fiction. / 
Noir Mechanics is The Big Sleep: The Hypertext 
Generation. And somewhere up there (or 
down below), Raymond Chandler is smiling. 
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456 wages plummet. They see liberal- 
secular bureaucrats (“in sandals and 
beads”) ruining their children’s educa- 
tions (“poisoning their minds, making 
them despise America”). They see garbage 
on TV and kiddie porn on the Net. They 


see, in short, a world gone mad. 


T reason the views of 


the Buchananite fringe matter despite 
their hero’s defeat starts with the fact that 
those views are not all that unusual - or 
irrational. They are extreme, no doubt. 
Yet survey after poll after survey confirms 
that on matters other than abortion, a 
great many voters hold milder versions 
of opinions voiced at any “Go Pat Go!” 
rally: anti-immigration, anti-free trade, 
anti-Hollywood, distressed by illegitimacy, 
dubious about international peacekeep- 
ing, dismayed by the state of public 
schools. And many share the feeling - 
though they express it more soberly - 
that things are spinning out of control. 

Which is easy enough to understand. 
In a way, things are spinning out of con- 
trol. As the forces of technology and trade 
and economic integration whip across 
the globe, America’s sovereignty is being 
diminished; at the World 


D’Andrea Tyson, the head of Clinton’s 
National Economic Council, to explain 
why productivity growth slowed down 
sharply and suddenly in 1973 and has 
remained meager ever since, and she 
candidly admits to herself and the rest of 
the economics profession that it is “a bit 
of a mystery.” Senator Daniel Patrick 
Moynihan has taken to giving would-be 
welfare reformers a chart that shows out- 
of-wedlock birthrates rising in countries 
all over the world, regardless of their 
social policies, and explaining that nobody 
quite understands why this is happening. 
If these people are confused, imagine the 
reactions of those Buchanan proudly calls 
“workers.” 

Exacerbating such anxieties is a main- 
stream media that often treats such 
epochal changes not with Tyson’s апа 
Moynihan’s gravitas but with alarmism. 
The coverage of cybersmut is only the 
most flagrant example. In March, The 
New York Times sparked a national debate 
over downsizing with a series that dwelt 
in excruciating detail on the pain caused 
by layoffs, but which failed utterly to pro- 
vide the crucial context: that the transi- 
tion from the industrial order to the 
information age is inexorable; that while 
jobs are being eliminated in dying indus- 
tries, jobs are being created in vibrant, 
emerging ones; that, for all its problems, 

the economy is in fabulous 


Economic Forum in The trouble is not that shape, marked by low un- 
Davos, Switzerland, this employment, low inflation, 
year, 77 percent of par- Americans are wrong and a five-year stint of 
ticipants said that by growth that makes this the 
2010 the power of the to recall the postwar third-longest expansion 
nation-state will have since World War II. 

eroded “quite a lot” or years as a golden age; The source of the myopia 


“to a great extent.” At 
the same time, the rise 
of the new economy is 
transforming the way 
people work and how 
much they earn in unpredictable, at times 
painful, ways. America is on its way to 
being a nation in which ethnic minorities 
account for a majority of the population. 
The Net has flooded homes - and kids’ 
heads - with an unrestrainable torrent 
of new information. Family structures are 
breaking down. And so on. 

The contours of these changes are often 
baffling, even to the experts. Ask Laura 
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the problem is that they 


recall them as normal. 


about the present and 
future runs deep: to the 
nation’s obsession with its 
recent past; to a malady 
that Michael Elliott, author 
of a forthcoming book, The Day Before 
Yesterday (Simon & Schuster), calls “the 
problem of memory.” 

“Simply put, the problem is that the 
years after 1945 were so spectacular that 
they are all that America as a society can 
now remember,” Elliott argues. “Spectacu- 
lar in terms of economic growth, in that 
the middle class and the working class 
got more prosperous than they had ever 


пата 


before dreamed possible. Spectacular in 
terms of social cohesion: it was the heyday 
of the nuclear family; there was extremely 
little immigration to upset the ethnic mix; 
there was a singular external threat creat- 
ing a common enemy. With suburbaniza- 
tion, everyone starts living like everyone 
else. Television binds people together. 
And between 1932 and 1960, you have 
only three presidents, not one of whom 
holds office for less than seven years - an 
unprecedented period of political stability.” 

The trouble, Elliott contends, is not that 
Americans are wrong to recall the postwar 
years as a golden age; the trouble is that 
they recall them as normal. In fact, those 
years were “a massive freak, an aberra- 
tion, a total fluke.” Not only was America 
from the mid-1940s to the mid-1960s 
unique compared with every other coun- 
try at the same time, but it was unique 
compared with itself at every other period 
in its ragged, fragmented, polyglot past. 
By using that era as a yardstick to mea- 
sure their current condition, Elliott says, 
Americans have “elevated the Golden 
Years into a corrosive national myth.” 

No politician is more firmly in the thrall 
of that myth than Buchanan. Like his sup- 
porters, when Buchanan looks around, 
all he sees is the world we’ve lost. “This 
is an example of the deindustrialization 
of America,” he said one afternoon in 
Youngstown, Ohio, as he stood in front of 
a giant blast furnace at a long-closed steel 
mill. “It’s about the hollowing-out of the 
greatest manufacturing base the world 
has ever seen - the transfer toward a ser- 
vice economy. If it continues, the United 
States is not going to be the greatest 
nation on earth in the 21st century. Manu- 
facturing is at the core of economic power, 
which is at the core of national power, 
which is at the core of global power.” 

Put aside the fact that very few serious 
economists think wealth derived from 
factories is somehow more valuable than 
wealth derived from fields or silicon. 

Even if Buchanan’s claim were true, he - 
or any president - is essentially powerless 
to boost the share of manufacturing 
employment, which has been falling since 
the 1950s. Buchanan, naturally, maintains 
that stiff tariffs would do the trick. But the 
Stanford economist Paul Krugman esti- 
mates that to get manufacturing 180» 
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4 178 employment back to even 20 percent 
of the labor force (it’s 16 percent today, 
compared with 33 percent in 1950), the 
sector would require a trade surplus of 
US$200 billion. Since there is now a $50 
billion manufacturing trade deficit, the 
necessary tariff levels would almost cer- 
tainly lead to a catastrophic trade war. 

On immigration the story is the same. 
Infamously, Buchanan calls for erecting 
a fence, or a Berlin-style wall, along the 
Rio Grande to keep out the illegals and he 
wants a five-year freeze on legal entrants 
written into law. Draconian as those steps 
are, however, they will do next to nothing 
to stop the slide toward the multiethnicity 
that Buchanan and his fans object to. 
According to projections by the Census 
Bureau, between now and 2050 the white 
share of the population will drop from 75 
percent to 53 percent; the black proportion 
will rise from 12 percent to 16 percent; the 
Asian total will climb from 3 percent to 11 
percent; and the Hispanic slice will grow 
from 9 percent to 11 percent. This pattern 
has more to do with fertility rates among 
those who are already here, especially 
Asians, than with the number of immi- 
grants who will arrive in the future. So 
Buchanan’s plans would affect the overall 
ethnic mix only at the margins. 

And therein lies the cruel truth about 
Buchananism: it is futile. A confidant of 
his once pointed out that “the culture war 
for Buchanan is not Republican swagger- 
ing about family values,” and in a sense, 
it’s true; the words rarely pass his lips. 
Instead, Buchanan’s culture war is much 
more sweeping. Like the prohibitionists, 
he is fighting on behalf of those who think 
the warp-speed rush into the future is 
trashing everything they hold dear, who 
long for the order and sense of control 
they once had, or believe they had, over 
their lives. By whipping up their anger 
and fear, Buchanan is dangerous - and 
all the more so because he promises the 
impossible. As any true conservative 
would realize, government can encourage 
or temper the tidal forces the Buchanan- 
ites dread, but it cannot deny them. 

Whether Buchanan knows this or not 
is an open question. One day at an airport 
in South Carolina, he was describing his 
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time as a young journalist in Saint Louis 
in the 1960s. “We’d send our copy over by 
these vacuum tubes and Га go over and 
work with these printers, these linotype 
operators,” he said. “They had a huge 
number of these guys over there. And they 
made more money than I did. They could 
support families on what they made. But 
you know, they aren't there 


thing can hit them from any direction, at 
any time. They always feel that living life 
is like walking across a running river on 
slippery rocks and you can lose your foot- 
ing at any time.” 

Six months later he's at it again, this 
time on a flight home from Israel - kibitz- 
ing off-the-record (to avoid a repeat of the 

*funk" publicity) for two 


anymore. Those jobs are What threatens to solid hours. Much on his 
gone. They're all gone. The mind is the approach of 
printers are gone. The lino- play out before us now the millennium. He speaks 


type operators are gone. 
Journalists are doing very 
well. But we've got to con- 
cern ourselves with folks 
who work with their hands 
and tools and machines.” 

Later, I pointed out to 
Buchanan that foreign trade hadn't wiped 
out the printers and the linotype opera- 
tors; computers had. Unfortunately, the 
only way to have saved the jobs of his old 
friends in Saint Louis would have been to 
repeal the information age. 

It’s the one thing I’ve ever said to 
Buchanan that’s left him, for a very long 
moment, at a loss for words. 


Gas only knows what would 


leave Bill Clinton that way. 

It’s late September 1995, on a night flight 
back from San Diego to Washington, and 
the president is hanging around with a 
handful of reporters aboard Air Force One. 
Ata series of fundraisers across the country 
this week, Clinton has taken his re-election 
themes out for a test drive, with a new 
speech about how America is living through 
its most profound changes in 100 years. 
Now, squatting on a carry-on bag, wearing 
jeans and cowboy boots, he’s fleshing out 
the theory, talking farm-to-factory and 
industrial-to-info, spinning and whirring, 
shucking and jiving - being Clinton. 

“Pm trying to get people out of their 
funk,” he says. “I think the change is quite 
exciting. And I believe human beings, 
particularly the American people, are 
capable of enduring a lot of difficulty and 
a lot of tumult and upheaval if they under- 
stand it. What makes people insecure is 
when they feel like they’re lost in the fun- 
house. They’re in a room where some- 


asg 


is the most pristinely 
backward-looking 


election in many years. 


of the information age and 
the perils of instant data; 
of how organized crime 
might use the Net; of how 
biology will be to the 21st 
century what physics was 
to the 20th; of the pro- 
mise of computers in schools; of getting 

a laptop in the Oval Office so he can 
email Al Gore. It is, in every sense, another 
classically postmodern performance. 

Meanwhile, Bob Dole’s doing his thing 
as the premodern man. The day before the 
primary in California, where he would 
formally nail down the nomination, Dole 
pays a call on his hometown of Russell, 
Kansas. It would be agonizingly trite to 
note that Russell is a place straight out 
of the past, except for the fact that it’s so 
plainly true (on the eve of Dole’s visit, 

a crime wave breaks out: a mob of kids 
open four fire hydrants on Main Street) 
and so plainly the reason Dole is here 
today. Russell is the perfect backdrop for 
his politics of nostalgia. 

“Why do I want to be president? Because 
I will not permit the slow decline of a 
nation I love so much,” Dole tells a crowd 
of 5,000 in the high school gym. *It is my 
deepest belief that the coming generation 
deserves an America like the nation I have 
known. And it is my deepest fear that this 
administration is squandering an inheri- 
tance it does not value - undermining 
values that it does not even understand. ... 
The world changes, but principles remain. 
And those principles will always lead me 
back to Russell - back to you.” 

Listening to Clinton and Dole talk about 
where the country is and where it's going, 
the contrast in styles is stark. Here is Clin- 
ton, prolix and improvisational, display- 
ing a Gingrichian fluency with Tofflerite 
lingo, spieling about a “world in 182» 
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4180 transition.” And here is Dole, stoic 
and taciturn, consumed by his memories, 
telling a group of supporters in the gym 


in Russell, “You can go home again.” 


Y. beneath the stylistic ait- 


ferences, Clinton and Dole are offering 
messages that are more alike than either 
would ever admit. The man from Hope, 
who in 1992 pledged to help the American 
people “make change their friend,” now 
pledges to shield them from it, while the 
septuagenarian senator promises simply 
to turn back the clock. They are profiles in 
anticourage. At a moment when people 
are genuinely worried but also genuinely 
excited by the prospect of tomorrow, nei- 
ther Dole nor Clinton is putting forward 

- in the strict sense of an overworked 
phrase - a positive vision of the future. 
Indeed, what both are telling the public is 
that the future is scary, and will be even 
scarier if the wrong man is elected. 

Like everything about Dole, his attempts 
to prey on the anxieties of an enervated 
electorate have been awkward and halt- 
ing, but nonetheless transparent. In Feb- 
ruary, after the folks of New Hampshire 
alerted him to the fact that economic inse- 
curity was alive in the 


fornia primary, as Dole went from a 
bomber factory, where he said more B-2s 
should be built; to the border, where he 
said the state's anti-immigrant Prop. 187 
should be adopted nationally; to San 
Quentin, where he said more killers 
should be killed. Dole is too much a cor- 
poratist to attack big business, and too 
much a moderate to launch a culture war. 
But his tour of California made clear that 
no less than Buchanan, Dole hankers after 
the America of the Golden Years: a place 
with safe streets, secure borders, and a 
defense industry churning out an endless 
stream of secure, well-paid jobs. 

Dole's nostalgia provides a ripe target 
for Clinton, and one only made riper by 
Dole's own spectacularly insular lifestyle. 
In the days ahead, the president and his 
people will be laying out the case - subtly, 
politely, but entirely correctly - that a man 
whose universe for the past 50 years has 
basically consisted of the Senate, the 
Watergate, K Street and Bal Harbour, 
Florida, is not exactly in touch with mod- 
ern America, let alone capable of helping 
it navigate the passage through a portal of 
relentless change. To a very real degree, 
Clinton's critique of Dole will boil down 
to: We can't go home again. 

But while, unlike Dole, Clinton is no 
fossil of a bygone age, the grand image of 
him as a man of the future is somewhat 

- as his press secretary might 


land, Dole sounded Dole hankers after the put it - inoperable. A large 
out some populist part of the reason Clinton is the 
themes. ^These are America of the Golden favorite today, after being writ- 


the best of times for 
those who work on 
Wall Street, but they 
are also the worst of 
times for many who 
live and work on 
Main Street;" he said. 
Cravenly, he began 
hedging on his life- 
long commitment to free trade, bemoan- 
ing American jobs *put at risk by unfairly 
traded goods from abroad" and declaring 
that given the choice again, he would not 
support NAFTA. Gazing on in disgust, 
George Will ridiculed “Dolenomics” as 
little more than *watery Buchananism." 
In fact, watery Buchananism captures 
the essence of Dole's whole agenda. You 
could see it the weekend before the Cali- 
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Years: a place with safe 
streets, secure borders, 
and an endless stream 


of secure, well-paid jobs. 


ten off for dead at the start of 
last year, was his hugely suc- 
cessful, and deeply demagogic 
strategy of painting the Repub- 
lican effort to curb Medicare 
spending as a plot to demolish 
the program. A large part of his 
campaign against Dole will rest 
on the assertion - buttressed by 
the senator's having bragged about voting 
against Medicare when it was created in 
1965 - that if Republicans win the White 
House and hold onto Congress, demolition 
is sure to follow. 

As politics, Clinton's Medi-scare ploy 
makes sense; his strongest support, like 
Dole's, comes from the elderly. It is also 
perhaps his most disgracefully irresponsi- 
ble, retrograde position. Along with Social 


йз 


Security, Medicare is a ticking time bomb. 
Runaway spending on these two entitle- 
ment programs is already at the heart of 
the deficit. Left unreformed, they will spi- 
ral wildly as the baby boomers retire. 

If the government is to have any money 
whatsoever after the turn of the century 
to invest in education, training, infra- 
structure, and the environment - the new- 
style spending Clinton calls vital - there 
will need to be even tougher cuts in 
Medicare’s growth rate (not to mention 
Social Security) than the Republicans 
have proposed. Assailing these cuts now, 
and in effect pledging not to make them 
in his second term, Clinton is selling out 
the twenty- and thirtysomethings, and 
their children, who actually are the future. 

Nor has he been kind to the technologies 
that will be so central to that generation’s 
culture and economy. Last time around, 
Clinton cast his lot with the electronic 
commonwealth - choosing a cyber-savvy 
running mate, recruiting Silicon Valley 
execs as endorsers, turning the infobahn 
into a glitzy campaign issue. In those 
heady days, it seemed inconceivable that 
his most consequential high-tech accom- 
plishment would be to sign a law inflicting 
the censor's tyranny on the Net. Four years 
later, it was an inescapable fact. 

Clinton's signature on the Communica- 
tions Decency Act was more than an abuse 
of a basic civil liberty; it was his own ver- 
sion of watery Buchananism. Describing 
the underpinnings of prohibitionism, 
Robert Wiebe writes, “Uneasy people 
could turn here as they had for genera- 
tions, with assurance that in attacking 
liquor they fought beyond question for 
the sanctity of the hearth.” Substitute the 
words “child porn” for “liquor” and the 
implication is plain: welcome to the age 
of neo-prohibitionism. So, too, with Clin- 
ton’s beloved V-Chip, a mindless and 
unworkable scheme that amounts, in the 
words of Wired’s media critic, Jon Katz, 
to “the president saying he’s going to stick 
a gizmo inside TV to make it moral.” 

In a way, Clinton’s flirtations with 
watery Buchananism are only the most 
vivid signs of how far he has fallen. In 
1992, he tried to soothe the anxieties of 
a rattled society and to hold himself out as 
the reformist figure who would align his 
party with the future. Today, these 184» 
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4182 anxieties are raging so fiercely that 
Clinton feels compelled to capitulate to 
them: practicing faux Republicanism on 
social issues, echoing the mantra about 
downsizing, daring not to take credit 

for his lasting achievements, GATT and 
NAFTA. Meanwhile, not only did Clinton 
fail to reform the Democratic Party, but 
both by design and by accident, he bol- 
stered the burnt-out liberalism of Richard 
Gephardt and David Bonior, a reactionary 
creed that sounds like nothing so much as 
the Buchananism of the left. 


ү Vin Clinton having 


abandoned the forces of progress, and with 
Dole utterly clueless as to what the forces 
of progress might be, the campaign that 
stretches out before us already feels dated 
and useless. The question is what will come 


next. In his new book, They Only Look Dead 


(Simon & Schuster), E. J. Dionne argues 
that Gingrich has emerged as the Republi- 
can Party’s main modernizer. Gingrich, 
Dionne says, is mimicking the strategy 
adopted in 1896 by McKinley - and con- 
cocted by McKinley’s fixer, Mark Hanna, 
one of Gingrich’s great heroes - by seeking 
to cast his party as “the conscious agent 
of the global, information age economy.” 
Gingrich’s political futurism goes be- 
yond his deregulatory views on telecom- 
munications and his insistent spouting of 
Third Wave slogans. As the Democratic 
Leadership Council’s boss, Al From, points 
out, Gingrich’s twin-pronged gambit in 
1995 - scaling back Medicare and offering 
a tax cut for families with children - was 
about more than balancing the budget. 
Despite its failure, it was a shrewd bid to 
ally Republicans with younger voters - a 
maneuver that contrasted sharply with 
Clinton's prostrations before the elderly. 
Gingrich, however, has a reactionary 
streak a mile wide. He also seems destined 
to face a potent rival in his quest to shape 
the new Republican Party: Buchanan. On 
the night of Super Tuesday, when he was 
beaten in every primary, Buchanan stood 
defiantly in a ballroom in Youngstown and 
declared, *Our time is coming, my friends, 
our time is coming.” He was dead serious. 
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After November, especially if Dole loses, 
Buchanan will wage war with Gingrich 
for the party's soul. And although Ging- 
rich's position as Speaker of the House is 
stronger than Buchanan's as an unem- 
ployed pundit, it is not clear what the 
result will be. Buchanan is unlikely to 
win outright, but he could split the party 
in two in the process. 

Similarly, the Democrats 
face their own internal 
struggle. Dionne writes of 
the need and virtual inevi- 
tability of a new progres- 
sivism: market-minded, 
antibureaucratic, and 
experimental; enthusiastic 
about the new economy, 
internationalist, and in 
favor of strengthening the 
institutions of civil society. 
Such a new progressivism has its advo- 
cates within the party, such as From and 
his colleagues at the DLC, who have been 
laboring to flesh out these ideas for more 
than a decade. What it does not have is an 
obvious leader; Vice President Gore and 
Senator Tom Daschle come closest. Yet the 
neo-progressives will continue to run up 
against staunch opposition from the 
Gephardts and Boniors. The old-liberal 
wing will not easily be severed. 

The last time the century turned, the 
Democratic and Republican parties con- 
fronted similar choices: not surprisingly, 
since the country itself was, as Elliott 
argues, living through a period so similar 
to our own. Then as now, America was, as 
he puts it, ^a messy, fragmented place." 
Then as now, there were gaping social 
cleavages and brutal culture wars. Tech- 
nological advances were shrinking the 
globe. There were masses of immigrants 
with unfamiliar customs and passionate 
drive. And, then as now, underlying every- 
thing was an economic transition that 
produced both insecurity and vitality. 
Hence the choice the parties then faced: 
resist the irrevocable forces propelling the 
country, or embrace them and then offer 
solutions to the problems wrought by 
change. Sensibly, each party chose, in its 
own way, to throw down with the future. 

To no small extent, the failure of both 
parties to do the same thing now - the fail- 
ure of both parties to get real about the 
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To no small extent, the 
failure of both parties 
to get real about the 
future is at the heart of 
the frustration coursing 


through the electorate. 


future - is at the heart of the frustration 
coursing through the electorate. America 
cannot go back to the postwar years, and 
even if it could, it shouldn’t want to. The 
new economy is creating real dislocations, 
which need to be dealt with; but it also 
promises a prosperous future for an 
America whose standard of living is 
already high compared 
with any other country in 
the world. Immigrants are 
changing the face of the 
nation; but they’ve done 
so before, invariably to its 
benefit. Information tech- 
nology may create new 
opportunities for mischief; 
but most good things do, 
and in this case, the good 
thing happens to be a 
source of tremendous 
social, cultural, and economic energy. Yes, 
the values of many kids are screwy; but 
no more so than before, and anyway, that 
is nothing the government can cure. Yes, 
there are things to be anxious about; but 
as Senator Bob Kerrey has said, “A certain 
amount of anxiety is good for you - it 
keeps you on your toes.” 

For a moderately brave politician, 
reciting these heresies might prove a 
worthwhile gamble. They would sound 
refreshing, unscripted. They would also 
have the virtue of being true. 

But 1996, it seems, is not a year for such 
wagers. Instead, the men who would be 
President (and Senator, and Representa- 
tive) are set to spend this summer and 
autumn looking backward, their eyes full 
of old movies, their voices full of fear. The 
exploitation of anxieties about the future 
is, however, a funny thing. Not only does 
it crowd out discussion of the real issues 
and choices: how to pay for health care 
and pensions for an aging population, or 
how to repair the catastrophic system we 
now use to educate our children. It also 
has the effect, in the end, of making voters 
ever more angry and disenchanted with 
the governing class. By promising what 
politicians can never deliver - freedom 
from change, a perpetual yesterday - the 
leaders of the two major parties think 
they are being clever. In fact, they are 
feeding the beast that will eventually 
devour them. m m m 
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4130 petitive and fragmented for 
Microsoft to want to be a player, and he 
scoffs at the notion that its media invest- 
ments or revenues will match its $3.6 
billion applications business “in my life- 
time.” Gates says his company’s lengthy 
list of commitments to date are “experi- 
ments,” nothing more, and that the size 
of its investments isn’t noteworthy be- 
cause, “Well, we’ve never been capital 
constrained.” 

Given what’s in process at Microsoft, 
Gates’s naysaying is largely ceremonial. 
He can coyly argue that he has no over- 
arching vision in this area. But no matter 
what he says, a strategy is unfolding - one 
that creates, by design or by cautious cov- 
ering of bets, the outline of a 21st-century 
media company. 


Morphing media into the 21st century 
Since Microsoft is making big, high- 


Surely, Microsoft will be selling plenty 
of PC software longer than many people 
care to think about. But if Microsoft 
intends to transcend its dominant but 
limited position as a PC software compa- 
ny, it needs to evolve. And interactive 
media, a market that Microsoft pioneered 
in 1986 and has championed ever since, 
is an obvious focal point for the PC soft- 
ware giant. 

The total PC software industry, in which 
Microsoft is already the largest player, 
pulls in some $27 billion in annual rev- 
enues at best, while the media business - 
including film, television, music, home 
video, and print publishing - earns close 
to $200 billion, and that doesn't include 
the mammoth telecom business. Despite 
its fairly steady 20 to 25 percent profit 
margins, the software industry is relative- 
ly finite; once PC owners have purchased 
their suite of application software (word- 
processors, spreadsheets, databases), they 
generally don't spend much more except 


Though no one at Microsoft comes 
right out and says it, MSN was, and still is, 
the fulcrum of Microsoft's media strategy. 


profile financial commitments to growing 
its media business, why is Gates putting 
his money where his mouth is not? If tak- 
en at his word, what does the company 
hope to gain from dipping its big toe into 
the media pool? 

Gates certainly doesn't want to spook 
his shareholders into thinking that he's 
moving out of the high-margin, high- 
profit software safety zone that the com- 
pany owns lock, stock, and barrel, and 
into the more risky, expensive, hits-driven 
media business. If investors and the finan- 
cial markets believe Gates is investing too 
heavily in media, Microsoft's high-flying 
stock could take a hit. At the moment, 
software companies are generally valued 
at much higher multiples of earnings than 
are media companies. While Microsoft's 
market capitalization is about $61 billion 
on $5.9 billion of revenues, Disney's $12 
billion revenues (pre-ABC) are valued at 
only $44 billion. 
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to buy upgraded versions of what they 
already use. 

But media is a renewable resource for 
which consumers steadily spend money 
every month, and increasingly it is a prod- 
uct that is created by and for computers. 

Over the past decade in particular, vir- 
tually all traditional media companies 
have made the switch to digital tools - 
computers and software - to create their 
books, films, and music. At the same time, 
cheaper and more powerful PCs and soft- 
ware yielded a new combination of tech- 
nology and media that allowed PC users 
to click around on their computer screens 
and drive their own private interactive 
experience - comprised of digital pictures, 
sound, and text that could be stored on a 
CD-ROM. 

For the first time, a single device - the 
personal computer - could be used to 
create, distribute, and consume a media 
product. This spawned a new media 
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genre, interactive media or “mediaware,” 
which has extended its reach far past 
CD-ROMs onto the World Wide Web. 


Fleeter than the lumbering giants? 

But despite an enormous amount of hype 
about interactivity, consumer acceptance 
has been slow - at least in proportion to 
the hundreds of millions of dollars invest- 
ed in mediaware over the past few years. 
While the technology of interactive media 
first sprang from the loins of the computer 
industry - specifically, Microsoft and 
Apple - everyone assumed that nerds 
could never make mediaware compelling 
to consumers. As soon as the real media 
companies got involved, went the com- 
mon wisdom, the market would skyrocket. 

Instead of launching a big new market, 
big old media companies found that, for 
the most part, they didn’t understand how 
interactive technology could improve their 
existing products or spawn new ones. 
Most are still using CD-ROMs, the Web, or 
both as a way to wring a few more cents 
out of their existing titles or publications, 
and as a result they are trapped between 
moving wholeheartedly into a new medi- 
um and cannibalizing the market for their 
existing, moneymaking products. 

Thus, as the wise are discovering, 20th- 
century media companies don’t automati- 
cally get a place in the queue. Norman 
Pearlstine, the former executive editor of 
The Wall Street Journal who is now editor 
in chief of Time Warner, says that “suc- 
cessful new media will come only when 
you have at least one of three elements - 
timeliness, specificity or personalization, 
and a transaction - and if you have all 
three, so much the better. 

“Information and money at some point 
become fungible,” Pearlstine adds. “It is 
an interesting question whether financial 
institutions, say, can’t more easily add 
information to what they do than informa- 
tion companies can add transaction capa- 
bilities. I can imagine a Citicorp having an 
automatic teller that prints out headlines 
and coupons every time I use it. Given 
how long it takes technology to become 
useful, how dumb is it to invest in things 
that may finally make some sense around 
2010?" 

Microsoft's answer would be, *Not 


dumb at all.” In combination with — 188» 
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4186 Gates’s long-stated goal of “a PC on 
every desk and in every home,” Microsoft 
clearly hopes to capitalize upon Pearl- 
stine’s point of view, based on the sheer 
breadth and foresight of the media invest- 
ments the company is making today. 


Tallying “dollars spent per PC” 
Microsoft claims its interest in the media 
business is solely focused on interactive 
media, a PC-based market that Microsoft 
has steadfastly championed since the mid- 
1980s. For now, at least, the PC-based 
media is a tiny niche compared with clas- 
sical content delivered by media giants 
like Disney, Time Warner, and Viacom. 
Myhrvold says Microsoft is “explicitly not” 
going to become a player in the movie 
business and “certainly not” in the TV 
production business. And, he thinks mag- 
azines and most print publishing have 
sufficiently flat growth that they won’t 
start Microsoft’s digestive juices flowing. 
What does get those juices flowing is 
the idea of selling software into every 


nook and cranny of the computing 
environment. Microsoft is legend for its 
single-minded focus and ability to lever- 
age - with a crowbar if necessary - its 
dominance of the desktop PC market, 


starting in the office and now in the home. 


The key to Microsoft’s success in the 
software business is that it has linked its 
operating system, Windows, to its produc- 
tivity applications, tools, and network 
servers in a tight, interdependent chain. 
Since Windows is the market leader - so 
strong that the Chinese government has 
actually declared it the official operating 
system of China - anyone in the chain 
(from applications developers to hard- 
ware manufacturers and, increasingly, 
networked back-office systems) must con- 
tinue to tie its product development plans 
to Microsoft’s to remain relevant in the 
market. 

And because the company completely 
dominates the market, with Windows as 
the runaway de facto standard, Microsoft 
has the luxury of measuring its growth 
and success by what Gates and his lieu- 
tenants call “dollars spent per PC.” Having 


already cornered the market for PC soft- 
ware applications, Microsoft’s march into 
the interactive media world presents an 
intriguing opportunity. Sure, today’s con- 
sumers go to the theater, rent movies, buy 
music, watch TV, and subscribe to maga- 
zines and newspapers, but a lot of them 
also play videogames, and some even buy 
CD-ROMs. 

Perhaps most important, millions are 
paying from $10 to $200 or more a month 
- depending on their addiction level - to 
hang out online, most are using their Win- 
dows PCs and, increasingly, the Internet to 
get there. 


The content club 
The online trend fits nicely into Micro- 
soft's dollars-spent-per-PC formula, and 
clearly was the genesis for the company 
to build The Microsoft Network. Though 
no one there comes right out and says it, 
MSN was, and still is, the fulcrum of 
Microsoft's media strategy. 

MSN was to be a no-brainer for Micro- 
soft. Owning the Windows franchise - 


some 20 million copies of Windows 190» 
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4188 95 have been sold since the August 
1995 launch and 100 million Windows 5.1 
users are still fence-sitting - means 
Microsoft has a mind-boggling potential 
customer base for just about anything it 
wants to ship with its Windows software. 
Eyeing online as the vanguard of interac- 
tive media's next generation, Microsoft 
built MSN, a proprietary online service 
and - creating serious agita for competi- 
tors such as America Online, Compu- 
Serve, and Prodigy - announced that it 
would put the MSN registration icon on 
every Windows 95 desktop. 

The competing services were beside 
themselves about the unfair advantage 
they believed the desktop MSN registra- 
tion icon represented, even going so far 
as to unsuccessfully petition the Justice 
Department to block the release of Win- 
dows 95. But Gates says Microsoft's sur- 
veys showed that *most users didn't even 


son, not much in the way of compelling 
content flocked to MSN. And 10 months 
after launch, even with a million sub- 
scribers, MSN barely met the company's 
most conservative internal projections. It 
was not the AOL-killer for which Micro- 
soft had hoped. 


Bill gets caught by surprise 

Then came the Internet. Last year's high- 
profile success of the Internet and the 
Web, which were genetically coded to be 
agnostic about operating systems, threat- 
ened not only the relevance of proprietary 
online services such as AOL and MSN but 
also Microsoft's entire model of market 
dominance. If Microsoft could not find a 
way to surgically insert the Internet into 
its operating system/value chain model, 
its enormous business might slowly be 
bled away by competitors who considered 
the Internet, not Windows, to be the plat- 
form for which they created and distrib- 
uted their software. 


A true 21st-century media company will 
discover the right mix between technology 
and media to make a compelling hybrid. 


know the icon was there." So how did it 
sign up a million people in less than a 
year? *Through the Windows installation 
procedure,” says Gates, with a sly smile. 
(This March, AOL signed an agreement 
to include Microsoft’s Internet Explorer 
browser with its own online software 
in exchange for Microsoft placing AOL’s 
sign-up icon inside a folder on the Win- 
dows desktop. You decide who won that 
round.) 

Back in August 1995, Microsoft believed 
that if only a fraction of its new Windows 
95 customers signed up for MSN, it would 
quickly achieve a critical mass of sub- 
scribers and leave AOL, the market leader, 
eating its bits. Microsoft thought this criti- 
cal mass would be a magnet to content 
companies looking for a better deal. Most 
paid an exorbitant portion of their online 
revenues - usually 85 percent - to AOL; in 
its first iteration, MSN was going to collect 
about 30 percent. But, for whatever rea- 
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This realization spawned Microsoft’s 
Internet strategy, a complete corporate 
about-face announced in December 1995. 
“Here’s a company less than 20 years old 
that decided to reinvent itself last year,” 
says DreamWorks co-founder Jeffrey 
Katzenberg, who had been working with 
Microsoft for nearly a year when the 
Internet strategy was announced. “I’ve 
never seen or heard of it before - any- 
where in corporate America - where a 
company at the pinnacle of its success 
decided to completely, overnight, cause 
a revolution in its strategic future.” 

This strategic revolution meant building 
Internet access into Microsoft’s entire 
existing suite of products, from applica- 
tions to tools to servers. If the strategy is 
widely adopted throughout the industry, 
Microsoft’s browser, Internet Explorer, 
may disappear from view entirely, sucked 
into the existing interdependent chain of 
operating systems, applications, and 
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servers. Outlined in detail at Microsoft’s 
Professional Developers Conference last 
March, the company’s plans are so com- 
prehensive that one developer who 
attended said, amazed, “They really are 
going to own the world.” 

But even if you own the world, how do 
you build the global Internet into a propri- 
etary online service like MSN? Gateways 
to the Internet already installed by exist- 
ing online services (such as AOL) make 
the Web clunky and slow. So in a move 
clearly born of necessity, Microsoft decid- 
ed to blow the doors off MSN; it announ- 
ced early this year that it will shut down 
the proprietary version of MSN at some 
point and transition it directly to the 
Web’s nonproprietary HTML standards. 

Will the new MSN strategy work? No 
one knows. How to make real money on 
anything having to do with consumer 
interactive media, especially on the Web, 
remains a mystery to the industry at large. 
As Stonesifer says, “We don’t kid ourselves 
that we know what's going to happen. If 
someone told me they did know, Га say 
Sign 'em ир” 

But this much is for sure: if it does 
work, Microsoft is positioned for a big 
win. With its Web-based MSN service, the 
company is trying to create a new busi- 
ness model - essentially, a distribution 
"channel" for mediaware that it calls *the 
content club.” Laura Jennings, an eight- 
year Microsoft veteran engineer with an 
MBA who was recently named vice presi- 
dent of MSN in yet another media division 
shake-up, says the content club is a kind 
of hybrid record club/cable service. In the 
same way that customers can now choose 
a selection of TV programming from their 
cable services, MSN members will be able 
to select their own mix of Web program- 
ming. 

Jennings says that the company hasn't 
set pricing yet, but that bare-bones MSN 
is likely to be free, and like network TV, 
will be wholly subsidized by advertising. 
There will likely be a monthly subscrip- 
tion charge for premium -tier service. 
“Апа with some products, we'll feel that 
we need to put a lot of marketing money 
behind them so we'll offer them à la 
carte,” she adds. 

This model is a counterculture move for 
Microsoft, which is being forced to 192» 
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4190 do something it has never had to do 
before: act like a broadcaster and fill its 
channel with interactive media that it 
believes will drive consumers to the MSN 
channel. (This “channel” strategy, by the 
way, becomes a movable feast in the con- 
text of both Internet via cable modem and 
interactive television, should either ever 
materialize.) 

"They're being forced to program the 
Net,” says Vortex Communications partner 
Mark Benerofe, a former CNN executive 
producer and former Microsoft employee 
who participated in the early planning 
phases of the company's media strategy. 
"This is a new skill set for the company - 
doing programming means it'll have to 
learn how to manage creatives, set up an 
advertising sales force, and do retention 
marketing" to hold onto customers once 
they've signed up for the service. 


pay to link their sites from the Web at 
large to MSN. 

Advertising and other kinds of program 
sponsorship will provide the bulk of 
MSN’s cash flow and underwrite the basic 
service. Witus believes MSN will create 
value for advertisers in much the same 
way that a TV channel does: by packaging 
programming - in this case, Web sites - 
within the MSN brand and by selling 

its demographics. “We don’t want 50 con- 
tent providers in 50 areas talking to 50 
advertisers,” Witus says. “It’s better if the 
broadcaster owns the model.” Sounds 
familiar. 


The strategy morphs, too 

The exact date that Microsoft will flip the 
switch from today’s proprietary MSN to 
Web-MSN hasn’t yet been announced, 
though it’s expected to be toward the end 
of 1996. But with a business model that’s 
in flux and a variety of ways to fan a rev- 


Microsoft’s media commitments are 
“experiments,” says Gates. He pooh-poohs 
the size of its investments. Why? “Well, we’ve 
never been capital constrained.” 


But because the Web is an open publish- 
ing platform and not a proprietary online 
service, Microsoft must be more than its 
elephantine self to attract quality content 
to MSN. As a result, deals for content 
providers have changed dramatically, with 
Microsoft acting as the bank for most of 
the online content development deals it is 
pursuing. 

David Witus, director of business devel- 
opment for MSN, says Microsoft has aban- 
doned the boilerplate, take-it-or-leave-it 
contracts of the proprietary MSN days. 
Today, the former Hollywood entertain- 
ment attorney says, Microsoft’s business 
involvement with its MSN content part- 
ners might range from fully funding a 
project in exchange for equity participa- 
tion rather than ownership, to paying 

a content partner an advance against 
either royalties or advertising revenue. 
The most gossamer business connection 

is the $1,500-per-month link fee that 
Witus says content providers will have to 
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enue spark - if ever one catches on the 
Web - Microsoft is covering its bets in 
virtually all forms of interactive media 
and reconfiguring its strategy as it goes 
along. 

For example, Stonesifer says that Micro- 
soft’s CD-ROM product line is in the proc- 
ess of dramatic change. At the moment, 
there are almost 75 CD-ROM media prod- 
ucts available in the Microsoft Home port- 
folio, from Julia Child: Home Cooking 
With Master Chefs to Microsoft Dogs and 
The Ultimate Frank Lloyd Wright: Ameri- 
ca’s Architect. 

But don't expect to have Julia or the 
dogs to kick around much longer, nor a 
number of other high-profile, special- 
interest publishers such as Readers 
Digest, the Voyager Company, WGBH, 
and Dorling Kindersley. Though they 
were courted and signed up to produce 
interactive media titles for Microsoft early 
on, only a few of these partnerships are 
currently active, and products of such 
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narrow interest will no longer be added to 
Microsoft’s product line. 


Niche doesn’t make Bill rich 

Though Stonesifer claims that “quite a 
few” of the titles are profitable, she says 
it's a question of “opportunity cost” - in 
other words, they require too much work 
for too small a return. ^We have big en- 
gines that need to be fueled here. If you do 
everything right and the stars align, on a 
gardening title you can make $5 to 10 mil- 
lion,” says Stonesifer, sounding a refrain 
familiar to any big media company execu- 
tive. ^But $5 million is a very small num- 
ber per home PC. Just the sheer dollars 
per title caused us to say, Let's do fewer 
and go further with them." 

Virtually all the projects in Stonesifer's 
division reflect this new philosophy. 
Encarta, Microsoft's most profitable title, 
will be regularly updated via MSN and has 
become the fulcrum for ancillary products 
such as online events and special versions 
for teachers. Cinemania and Music Cen- 
tral, a music guide, both include online 
updates with the purchase price. 

In addition, Microsoft now owns the 
technology to build a line of simulation 
videogames, beyond its popular Flight 
Simulator title, and has hired a cartogra- 
phy team to map the entire globe electron- 
ically. Its online-only products - including 
a decision guide for buying cars, a health 
information database, and a 5-D service 
called V-Chat where chatters are repre- 
sented by avatars in a virtual 5-D world - 
also appeal to a more universal audience. 
MSN’s Jennings is commissioning outside 
producers for entertainment products 
with broad appeal, including *cyber- 
soaps,” and is building a team to deliver 
entertainment listings on a city-by-city 
basis, a first step toward creating regional 
editions of MSN. 

Even more critical to the company's 
success are joint ventures with large, tra- 
ditional media companies that have busi- 
nesses that match Microsoft's sense of 
scale, according to Peter Neupert, the vice 
president of strategic partnerships for the 
Interactive Media Division who has nego- 
tiated virtually all of Microsoft's media 
deals. Strong brands, he says, can pull 
new users into MSN; big-name partners 
also bring assets and expertise to Micro- 


soft that the company does not have, and 
vice versa. 


The PC becomes the TV 

For this reason, MSNBC Online, the joint 
venture, may be particularly interesting to 
watch, since NBC is bringing to the ven- 
ture a formidable set of video assets for 
the next generation of online services. 
“Any partnerships we’re establishing now, 
we're looking at video assets,” says Jen- 
nings, who warns against writing off 
interactive TV permanently. ^TV tuners 
will start being shipped in PCs by the end 
of 1996. For a bunch of reasons, 1997 is 
when we'll start to deploy video in any 
common way in online services - it'll be 
pervasive by 1998 or '99." Microsoft is 
doing its part by championing its own line 
of low-cost living room computers called 
the SIPC - Simply Interactive PC. 

Of course, such partnerships are risky 
in many ways. What happens if one com- 
pany decides it wants to be in the other's 
business? For example, where does MSN 
draw the line between the news it pro- 
duces with MSNBC Online and its local 
coverage? 

With the changes that electronic deliv- 
ery has already wreaked upon the world's 
newsrooms, NBC was compelled to move 
ahead despite that particular risk. “Every- 
one's trying to define or redefine how you 
get at the editorial process, at the produc- 
tion of content online,” says Andrew Lack, 
president of NBC News. “You could go it 
alone, but the reason we wanted to get 
together with Microsoft is we have some 
appreciation of each other's talents. I don't 
believe anyone's actually created pro- 
gramming for television with an under- 
standing of how it might be applied in 
the online world. I have huge changes to 
make in my culture here, in this organiza- 
tion, to make this happen." 

And how about when the companies are 
competing in virtually the same market, 
as are DreamWorks Interactive and Micro- 
soft by making PC-based CD-ROM and 
game titles for kids and adults? 

“It’s not possible for us to consider them 
a competitor and not a partner,” says 
Katzenberg. “We are a great test bed for a 
lot of the things that Microsoft is develop- 
ing today, and a great showcase. Based on 
everything I’ve seen in the last year, I sus- 


pect its first instinct would be to figure 

out how we could do something together, 
should the company's ambitions get bigger 
in the world of media creation.” 

Although this response doesn't exactly 
play to form for the market-hungry 
Microsoft, collective wisdom is that the 
media business is making the company a 
kinder, gentler partner. “They’re just so 
much nicer now,” sounds a familiar 
refrain from business partners. In any 
case, the sheer weight of NBC's news 
savvy and DreamWorks's collective talent 
will certainly make Katzenberg’s state- 
ment true for the foreseeable future. But 
even if Microsoft's partnerships eventually 
fail or implode or in some other way can- 
nibalize themselves, some people think 
these types of ventures are the only way 
for companies to cover their bets until the 


real new-media industry emerges. 

“Joint ventures are the places where 
new cultures will be born,” says Steve 
Arnold, who was head of Microsoft's 
Broadband Media Applications Group 
before joining a venture capital firm last 
year. “It’s a complex transition - to figure 
out how you combine technology and 
media so the product is the best of both 
worlds, rather than something that's 
smushed in between." 


Cutting into the cultural safety zone 
Anyone plunging into interactive media 
today is putting a happy face on the risks 
involved - except for Gates, of course, who 
continues to sound the dour note. But 
clearly the kind of transition that Arnold 
describes has all the big information, 
entertainment, and technology companies 
thinking big thoughts about their futures. 
"Anybody who has built a business of scale 
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needs to do anything they can to protect 
it,” Time Warner's Pearlstine says of 
Microsoft's sizing up the media business. 
“I think the hard thing for Gates is that he 
doesn't understand content much more 
than any of the content people understand 
technology.” 

But, he adds, Gates seems “more willing 
than most” to figure out what customers 
want and give it to them, “even if it means 
cutting into the safe margins he’s built.” 

If true, proving that willingness over the 
long haul may be the toughest challenge 
that Microsoft has faced. Its media strate- 
gy must cut into its safety zone not just 
economically, but culturally. Media - even 
the news - is about imagination and emo- 
tion, and often it is about singular vision. 
Good software code alone does not guar- 
antee a hit product, any more than a good 


camera guarantees a blockbuster movie. 

One successful videogame developer 
remembers being wooed as a potential 
acquisition by Microsoft some time back. 
“They kept wanting to look at the code,” he 
recalls. “I kept saying, Forget the code! 
The code is meaningless! Look at the cre- 
ative process, that’s what’s important!” 
This is, in fact, one of the most important 
lessons for Microsoft to learn: great media 
is often created in a collaborative environ- 
ment, but it cannot be done by committee 
- a painful fact Gates learned firsthand 
after seeing his book, The Road Ahead, 
almost universally panned for having 
been put through the corporate “blander” 
and not sounding Gates's own authorita- 
tive, querulous voice. 

А corporate commitment to change on 
such a fundamental level may be more 
difficult than anyone at Microsoft can 
imagine today. The Microsoft execu- 194» 
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<193 tives most closely aligned with its 
media strategy believe that the interactive 
media business is not only unproven but 
untapped; other top executives at Micro- 
soft may already be balking at spending 
so much money on what is clearly a far 
riskier, or at least less profitable, proposi- 
tion than defending their stronghold in 
PC software. 

Above all, Microsoft is a company that 
makes its way in the world based on 
financial strength - so much so that every 
employee has real-time access to Micro- 
soft’s stock price over the corporate net- 
work. Anything that might push down the 
company’s stock price or valuation is con- 
sidered anathema. 

Though Microsoft is definitely a long- 
term player when it comes to technology 
investments, most of the company doesn’t 
know and couldn’t care less about the 
media business. 


business to make 20 percent margins 
before infrastructure costs. The waterfall 
alone on the new campus would eat that 
up.” 

The consumer division’s financial per- 
formance won’t be easy for Microsoft 
watchers to track. Even though the media 
business is separated in Microsoft’s inter- 
nal structure, publicly it is grouped with 
the company’s highest revenue generator, 
its desktop applications business under 
Myhrvold’s Applications and Content 
Group. 


Bringing media culture to BOOP 

Even if the Interactive Media Division hits 
the 20 percent mark, compared with the 
5.9 billion in revenues brought in by the 
applications and operating systems 
groups, interactive media will remain a 
small business for Microsoft for the short 
term. But if current levels of investment in 
media continue or increase, the company 
will eventually have to acknowledge that 


It’s understandable why Gates would prefer 
that the dots remain unconnected. Otherwise, 
Microsoft's high-flying stock could take a hit. 


As a result, some company employees 
believe that Microsoft’s recent reorganiza- 
tion, which pulled all its media products 
and projects into a single unit, Stonesifer’s 
Interactive Media Division, was a clear 
sign that the corporate powers-that-be 
were getting impatient to see some cash 
return on their sizable investments. 

Before the reorganization, what was 
called the Consumer Division was fi- 
nanced primarily by one of Microsoft’s 
most lucrative products, the small but 
mighty Microsoft Mouse, which by one 
estimate accounted for between $23 mil- 
lion and $34 million in revenue in 1995. 
(Microsoft would not disclose exact 
figures.) After the reorganization, the 
mouse was removed to the Input Device 
Group. “The mouse business kept us 
afloat,” says one employee of the Con- 
sumer Division who works at the elabo- 
rate new RedWest campus. “Now they’ve 
put all the money-losing things in one 
place. We’re hearing that they want the 
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media is one of Microsoft’s strategic busi- 
nesses. Gates may have to bring a real 
media person into BOOP - Bill’s Office of 
the President - so that the tenets of media 
culture can start to pervade the company 
as thoroughly as the hive-mind program- 
mers’ culture that has reigned for more 
than a decade. 

Gates himself is not one of the cus- 
tomers he hopes to attract - a busy guy, he 
has been heard to say that his regular 
media consumption includes CNN and 
The Economist, and not much more. 
Instead, Microsoft’s budding media cul- 
ture is championed within BOOP by 
Myhrvold, a physicist by training who has 
also been busy over the past decade build- 
ing Microsoft’s technical prowess by lead- 
ing the company’s Advanced Technology 
Division. (See “The Physicist,’ Wired 3.09, 
page 152.) Stonesifer, who has held a vari- 
ety of senior positions at Microsoft, 
including a stint as the general manager 
of Microsoft Canada, has only tenuous 
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connections to the media business - she 
was a senior executive at a technical pub- 
lishing company before coming to Red- 
mond almost a decade ago. And Neupert, 
despite the high esteem in which he’s held 
by the publishing and entertainment com- 
munities in New York and Hollywood, has 
experience mostly in business strategy 
and project management. 

Though clearly everyone from Myhrvold 
on down the org chart is reaching deep 
into the creative community for both staff 
and deals, things may reach a point where 
their best efforts aren’t enough to move 
the business forward. “The thing that nev- 
er changes at Microsoft is the upper lev- 
els,’ says one former employee about the 
Microsoft veterans who run the media 
group. “All the real media people are out- 
side of those inner membranes.” 

Inserting at the highest possible level a 
seasoned, lives-and-breathes-media exec- 
utive becomes increasingly important for 
a couple of reasons. First, such a person 
will be critical if Microsoft wants to 
attract and hold onto creative talent. In 
March, when this story was written, 
Michael Kinsley - one of Microsoft’s only 
true media stars who left a job on CNN’s 
Crossfire to start a magazine for MSN - 
had not yet met either Gates or Myhrvold, 
a situation that would be considered a 
grave faux pas in a real media company. 
Second, when the big joint ventures get 
down the road a piece and are still hemor- 
rhaging red ink (as they almost certainly 
will be), someone with sufficient knowl- 
edge and authority will need to be around 
to remind Gates and his fellow executives 
that media is the polar opposite of the 
shrink-wrap-and-ship software business. 
It is an annuity, driven by hits and sub- 
scription renewals, that builds value over 
time. 

But who knows? With all the old-world 
rules in flux, maybe bringing media peo- 
ple into BOOP won’t matter. Maybe in the 
same way that Microsoft is morphing 
itself into a media company for the next 
millennium, Gates and Myhrvold et alia 
are morphing themselves into 21st-centu- 
ry media executives. If you consider the 
measure of dollars spent per PC to be 
roughly analogous to the concept of a sub- 
scription - an annuity - then Gates him- 
self has already taken to describing 196 » 
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Microsoft 


4194 Microsoft's applications and operat- 
ing systems businesses in the language 

of a media company. The executives in 
Stonesifer’s Interactive Media Division 
don’t kid themselves into thinking they’re 
media folks and are hanging tough with 
the uncertainty of having people around 
who they don’t understand and who don’t 
understand them. “Every meeting around 
here is a mystery these days,” Stonesifer 
laughs. 

Despite the fact that no one seems to be 
making money on it yet, and despite the 
rampant mediocrity of the products in 
the market today, the good news for 
Microsoft and other players is that there 
does seem to be something compelling 
overall about interactive media. Kinsley 
wasn’t exactly a propellerhead when he 
moved to Redmond in December 1995. 
The telephone, not email, was his primary 
mode of electronic communication. 


Stonesifer won’t say much more. “We 
certainly think interactive media is a good 
business, and if we attract consumers, this 
could be a very big business - and for 
Microsoft, that is a very big number. The 
economies will become more clear over 
the next 18 months. Of course there are 
projections,” she adds, “but they’re what 
ifs, and of course I’m not going to tell you 
what they are.” 

Eighteen months sounds about right: 
another one or two Christmas seasons will 
make or break most of the CD-ROM com- 
panies that are struggling mightily today, 
and many of today’s big Internet invest- 
ments, experiments such as @Home and 
Pathfinder, public offerings like Yahoo!, 
and the viability of advertising on the Web 
will by then manifest signs one way or the 
other, boom or bust. 

But the success of Microsoft’s media 
business has as much to do with what 
happens inside the company over the next 
18 months as what unfolds in the market 


Media - even the news - is about imagination 
and emotion and a singular vision. 
Good code alone does not create a hit product. 


Attracted first by the offer to run his own 
magazine and by the economies of pub- 
lishing on the Web, Kinsley recalls that 
“the glitzy stuff, links and all that” were 
lowest on his list of priorities. “But I will 
say this - having gotten here, you get 
excited about the whiz-bang stuff in spite 
of yourself,’ Kinsley says. “The original 
idea of just publishing a magazine only 
never printing it - well, that’s ancient 
history." 


What will success look like? 

Microsoft executives generally brandish 
garlic and crucifixes when asked to visual- 
ize what their future will look like 5 or 10 
years down the road. Asked about the new 
media business, besides the occasional, 
dyspeptic *Do the math!" comment, Gates 
will only say, “No guarantees. Microsoft is 
the company that will never make any 
forecasts. We don't promote our future. 
We may fail!" 
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at large. Analysts are already predicting 
that the company’s new Internet strategy 
will pump up its core applications busi- 
ness to new heights and encourage some 
of the 100 million slacker Win 3.1 users to 
upgrade to Win 95 or the next-generation 
system, Windows NT. So there’s no reason 
to believe the company’s overall steady 
growth will slow in the short term, and 
since Microsoft has gone on the record 
repeatedly as a long-haul player, it’s 
unlikely that cash will cease flowing to the 
RedWest campus anytime soon. 

What remains unanswered is whether 
any of Microsoft’s current new media 
business models (say for CD-ROM or 
MSN) will hit pay dirt. And always a wild 
card is what new technology might roll 
out of some 27-year-old’s garage and onto 
the Net, making obsolete whatever has 
come before. Katzenberg says that trying 
to guess where the industry is headed 
“would be like calling a baseball game in 
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the fourth inning.” 

But when it comes to this particular 
baseball game, the bases are already 
loaded. 

Microsoft has more disposable income 
to play with than almost any other compa- 
ny experimenting with new media. It has 
placed bets in every possible category - 
from high-profile partnerships with exist- 
ing media companies to extensive devel- 
opment of internal media properties - and 
has the time to wait and see which will hit 
pay dirt. 

Microsoft also doesn’t have to worry 
about new media cannibalizing its exist- 
ing audiences or advertisers - a significant 
hurdle for old media companies. It has 
virtually all technology bases covered, 
from today’s Internet to more futuristic 
stuff such as visual computing, which will 
surely be built into PCs, system software, 
and new consumer products as soon as 
feasible and marketable. In fact, with the 
PC as delivery vehicle, anything Microsoft 
can do successfully in this world improves 
its existing businesses. 

While many are concerned that 
Microsoft may be incapable of embracing 
media culture, others working with the 
media group have a bit more faith, espe- 
cially in light of Microsoft’s impressive 
historical willingness to make incremen- 
tal improvements on the fly in its products 
and strategies. “Microsoft is a learning 
company,” says Linda Stone, who oversees 
the V-Chat group. “The culture here is 
already changing. I have no doubt that 
they will learn whatever they need to be 
successful.” 

So, whether by design or by circum- 
stance, Microsoft is holding all known 
pieces to a puzzle that could snap together 
into a new breed of media company, a 
“technomedia” company that not only 
creates media but also controls the entire 
value chain of delivering it - PC software, 
Internet access, servers, and creative 
tools. And it has the market clout to keep 
trying until something, or maybe even 
everything, clicks into place. m m m 


In the next issue, Wired contributor 
Charles Platt visits Microsoft's research lab 
and talks with a group of graphics pio- 
neers who have joined forces in the race to 
bring 3-D graphics to the Internet. 
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4136 commission while a student at FIT. 
Celebrities who have recently been spotted 
in Jhane Barnes clothing form an impressive 
(if unlikely) fashion set that includes Bill 
Clinton, Boris Yeltsin, Wynton Marsalis, 
Rudolph Giuliani, and The Temptations. 
Although menswear remains her primary 
passion, Barnes also licenses out her fabrics 
through the Knoll Group, designs furniture 
for the Bernhardt Furniture Company, and is 
a design consultant for a new Disney-backed 
Broadway production of Aida planned for 
sometime in 1997. 

Barnes grew up in Maryland as simply 
“Jane.” She was discouraged by a high school 
teacher from going into science ("You'll just 
be average," he told her,"and there's nothing 
worse in life than to be average") and then 
didn't make the cut as lead percussionist in 
the school band.She decided she would 
design uniforms for her fellow musicians. 

“Our band wasn't only for nerds,” she says, 


- jackets with no lapels, sweaters that didn't 
gather at the waist, one piece sleeves.But 
even in the wide-lapels-and-flared-pants 
days of the mid-1970s, most men were 
reluctant to wear her far-out designs. Barnes 
realized she would do better to follow more 
traditional silhouettes, and to experiment in 
her use of texture, color, and weave - the 
features for which she is now best known. 
Despite a brief foray into women's cloth- 
ing design, she has stayed with menswear, 
which, Barnes says, allows her more freedom. 
With women’s fashion, “it’s very much about 
following trends and keeping up. And with 
my menswear, | don't follow any trends. Guys 
tend to collect what | do and keep it for 
many years.| thought | could build that inter- 
est in women’s fashion, too," she confesses, 
“but | tried and I failed. The stores wanted me 
to follow what everyone else was doing.” 
These choices, however, seem only to have 
worked to her benefit.“Jhane has carved out 
her own niche in the market,” says Kevin 
Stewart, fashion director of Details magazine. 


At the Fashion Institute of Technology, Barnes 
тиѕеа: “1 was supposed to go to Caltech to 
study astrophysics. What am | doing here?" 


"even though | was one. 1 took over the prac- 
tice room and turned it into a little factory. 

| made 15 or 20 uniforms in a few weeks and 
got money from the principal." 

She went on to study at FIT, the whole 
time experiencing a nagging feeling that she 
should be doing something else." was sup- 
posed to go to Caltech to study astrophysics 
and thought at the time,'What am | doing 
here?'" But when a retail executive noticed a 
pair of her trousers on a model while dining 
in a Manhattan restaurant, he asked Barnes 
if she could produce 1,000 of them, and with 
a loan from her biology professor, she was 
suddenly in business. It was after this first 
commission that Barnes decided to add the 
mysterious h to her name."When | started 
my company,” she says,"the whole concept 
of a woman designing men's fashion was 
very alien. After | inserted the h in my name, 
some people thought | was a man and many 
thought | was from Europe." 

In the beginning, Barnes garnered atten- 
tion for her unusual approach to tailoring 
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"And she's been at it for a long time - before 
Donna Karan and many of the others." 
According to Stewart, Barnes's weaves are 
what make her work stand out."Her cus- 
tomers are looking for a lot of graphics. Not 
plain or traditional stuff." 


Sweaters, sofas, walls 

These days, clothing is only a part of Jhane 
Barnes's output. Roughly 15 percent of her 
US$80 million-a-year business is done 
through the Knoll Group, one of the world's 
leading office furnishers. Together, Knoll and 
Barnes provide the inside look and feel of 
much of corporate America. According to 
Howard Feinberg, Barnes's partner for more 
than 14 years, her fabrics grace the interiors 
of IBM, Hewlett-Packard, Compaq, Sony 
Entertainment, Viacom, and Apple Computer, 
as well as The Quaker Oats Company, The 
Walt Disney Company, Turner Broadcasting, 
Coca-Cola, and the American Medical Associ- 
ation."In many cases, such as at Apple Com- 
puter," says Feinberg,"the interior design and 
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facilities group was already familiar with 
Jhane, since many of them wear her clothes.” 

Barnes's Knoll textiles, which echo patterns 
she designs for clothing, often end up cover- 
ing coordinated Knoll office chairs and work 
areas. They also cover sofas and walls. Her 
57th Street showroom, just across from 
Carnegie Hall, is itself a showpiece of Jhane 
Barnes-Knoll design. The place has the retro- 
futuristic look of the Jetsons'living room 
- shimmery silver doors with frosted glass 
windows, industrial partitions held up by 
floor-to-ceiling metal risers, a textured wall 
covering with squiggly lines and invisible 
seams. Barnes's wall coverings often contain 
strange particles that add texture. One 
version manufactured in Japan contains 
reconstituted toothpick shavings, an ecolog- 
ically hip use of by-products from the 
thriving Japanese toothpick industry. 

Tom Job, vice president of sales for Knoll, 
says the fact that Barnes designs digitally is 
a selling point for those who want to take an 
interior and "tweak it up," but admits that her 
patterns are not for everyone."It's almost a 
love-hate thing for many people,” he says. 
"Some clients are more conservative; they're 
looking for Arts and Crafts or William Morris." 

Working on the computer allows Barnes to 
consider input from her clients. With the help 
of design software and in-house weavers, 
she can modify her color schemes and pro- 
duce new samples almost instantaneously. 
Ordinarily, it could take weeks for a designer 
to weave what Job refers to as a"colorway" 
(a particular combination, such as navy- 
green-black) into new samples at a mill. 

This aspect of the textile business is likely 
to change dramatically with the develop- 
ment of new fabric-simulation programs. 
David Kramlich, a researcher at Face Soft- 
ware Inc. in New York, works on simulation 
for Viable Systems Inc., makers of top-end 
computer systems for Jacquard looms. He 
says that combining sophisticated fabric- 
simulation techniques with 3-D modeling is 
too computationally intensive to be practical 
on most systems. They’re getting close in 
animation, he says, but without much fine 
detail. The lifelike but wooden-looking char- 
acters in Toy Story suggest the limitations 
Kramlich alludes to (which isn't to say that 
the fabrics on the living-room furniture 
weren't some of the most realistic elements 
of the film). 

Dana Cartwright faces a similar prob- 200 » 
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Jhane Barnes 


4198 lem with his software."Right now l'm 
working on how to make the simulated 
fabric look wrinkled, since all ‘real’ fabric is 
slightly wrinkled. Our simulated fabric looks 
a little too perfect.” 

“In many cases, woven samples are essen- 
tial,” says William Maurer, vice president of 
Viable Systems. For instance, what do you do 
if you want to test the “wear characteristics” 
of a piece of cloth - the way that different 
weaves stretch, resist, or snag? Artificial 
intelligence will allow simulation programs 
to take care of this someday too, according 
to Maurer, but for now, it’s still done by 
putting the sample through the mill, so 
to speak. 

Barnes agrees that simulation will play a 
part in the future of fashion, but she’s more 
interested in wringing out the genius in 
technology that's already arrived. Simulation 
systems are mostly used for copying existing 
fabrics, not creating new ones, she says. Since 


MiniCad's 2-D program. Following Bern- 
hardt's suggestion to conceive furniture 
she'd want to have in her own home, she 
decided to draw on her interest in Japanese 
design, fueled in part by her husband, Katsu 
Kawasaki, whose family owns the mills in 
Japan that produce many of her fabrics. The 
pieces were appropriately named: the Otera 
table, the Tatami lounge sofa,the Kasane 
chair, and the Wabi lounge chair. They've all 
got a keen sense of balance, simplicity of 
form, fine materials, and an elegant solidity. 
The table can add a touch of class to your 
dining room - and it could probably support 
an ox. 

At first, the mathematically inclined 
designer wanted to create furniture based 
on fractals — a proposal that was quickly 
vetoed by Bernhardt as too impractical. Nev- 
ertheless, Barnes is planning future pieces 
based on mathematical toys. One idea she 
has played with is to make a coffee table 
(or at least the base of one) modeled on the 
Sierpinsky sponge, a cube with successive 


Someday, artificial intelligence will allow 
simulation programs to test the way a certain 
weave stretches, resists, or snags. 


her designs emerge from the interaction 
between the computer and her imagination, 
there is no "original" to simulate. For presen- 
tations, she prefers to give her salespeople 
an actual fabric swatch to take home. 
Meanwhile, there is a paradox built into 
using even today's digital tools: since it's 
easier and faster to explore multiple varia- 
tions on a theme, people will get used to 
exercising those options. This approach chal- 
lenges the idea that an artist's or designer's 
concept is inviolable. It’s like eliminating the 
woodwinds from a Beethoven symphony 
because you only want to hear the strings. 
But Barnes has chosen to surf the tidal wave 
of new technology nevertheless and has 
adopted a more fluid and collaborative 
sense of textile design in the process. 
Barnes's chameleonlike ability to adapt 
to new roles has led to some unexpected 
excursions - like the line of furniture she 
designed for Bernhardt Furniture in 1995. 
She bought Design Workshop, an inexpen- 
sive 3-D program; MiniCad; and Blueprint, 
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centers removed until pretty soon there are 
more holes than substance. The challenge 
would be to see how many centers could 

be removed before the thing collapsed. 
Although the table was scrapped as too far- 
out a concept, or at least one that could not 
practically be built, Barnes insists that she 
has something else up her sleeve. Personally, 
I'm holding out for an ottoman based on the 
Rubik's Cube. 


The payoff 

As a woman designing menswear for the 
past 20 years, Barnes has maintained a fierce 
independence. On the whole it has served 
her well.The day first visit her office, buyers 
from Neiman-Marcus, which spends $4 mil- 
lion on Jhane Barnes merchandise annually, 
are in the conference room looking over her 
1996 Transition line. (Transition is a fifth sea- 
son - between summer and fall - that most 
of us outside of the fashion industry don't 
know about, even though we provide the 
market for it.) They seem to eat up her new 


Bon 


designs: soon after the meeting they make a 
commitment to buy the entire season's line. 

However, Barnes has lost her share of 
clients along the way, either because she 
became too big in the eyes of certain spe- 
cialty stores that have accused her of selling 
out, or because she didn't like the way one or 
two of the department store chains operat- 
ed.She has entered into a number of licens- 
ing agreements, but insists on completing 
all the designs herself and overseeing all 
aspects of production whenever her name 
is attached to a garment or fabric marketed 
through another company. 

A formidable businesswoman, Barnes has 
bought out a number of financial partners 
along the мау.“ can't even remember some 
of their names," she tells me, adding, sheep- 
ishly,"l can remember everything I’ve ever 
made, though." She has also terminated 
licenses she wasn't happy with at the drop of 
a double-woven fractal-patterned shirt."The 
ones | didn't like, I’ve gotten гіа of. І usually 
don't seek a license; they call me. These are 
the ones that ultimately work out.” 

Clearly, her single-mindedness isn't hurt- 
ing any. After the buyers from Neimans leave 
her office, Barnes and | walk back to the con- 
ference room, where piles of sweaters are 
strewn across the table. | offer to take one 
for a test run, just to see what all the fuss is 
about."Oh, you don't want to wear that one," 
says Barnes, insisting it's a reject."The fabric 
is too coarse." | look into the undersea blue- 
gray and yellow-flecked background of the 
sweater, and the black lines of wool, thick as 
caterpillars, that crisscross it in a weblike 
network. Too coarse? Nah. 

The next day | wear the sweater; almost 
everybody | encounter feels compelled to 
touch me or to comment on the peculiar 
allure of the fabric. | look like the World Wide 
Web, someone jokes, or maybe | look like a 
lizardman."l see you're wearing the stained- 
glass look," one friend tells me."It reminds 
me of a forest, with leaves on the trees 
branching out," says my girlfriend's sister, 
little suspecting that she has just described 
the basis of fractal geometry. 

That's why Barnes's digital clothing design 
works. All that math, all that programming, 
disappears into a woven synthesis of multi- 
colored threads. Nobody suspects for an 
instant that the sweater on my back started 
life as an illuminated array of pixels on a 
computer screen. ш ш ш 
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<146 Communities, where Farmer and 
Morningstar had ended up, to get the pro- 
ject started. A year later, Electric Communi- 
ties was out of the picture, and today Fujitsu's 
internal team of artists, programmers, and 
oracles is managing and extending the world. 
Getting into WorldsAway is easy enough, 
once you've installed the client software: 
you just log onto CompuServe and type go 


Having been given a world 
the people of Kymer 
figuring 


away. And it's fairly simple to use. The screen 
shows a background that's something like 

a stage. Click on the screen, and your avatar 
will walk to where you clicked. Using various 
menus, you can make your avatar pick 
objects up off the ground, feed coins into 
vending machines, and put things in its 
pockets. Other menus let you wave or smile 
at other avatars you meet. Anything you 
type appears in a speech balloon above your 
avatar's head. 

WorldsAway's long history is a little too 
evident.It looks cool - the background 
graphics are in a hallucinatory art nouveau 
nouveau style, sort of Aubrey Beardsley 
meets William Gibson – but the software 
feels like something that used to run on a 
Commodore 64.There's something not quite 
right about the avatars: their stiff movements 
and the expressions frozen on their faces 
look disconcertingly unnatural. And while 
| quickly got the hang of clicking on the 
screen to make my avatar walk to stage left 
or stage right, chatting with the keyboard 
while also gesturing with mouse clicks elud- 
ed me at first. 

But as | hung out in Kymer and paid atten- 
tion to what the other avatars were doing, it 
became clear to me that there was some- 
thing else going on here, something signifi- 
cant. It had to do with persistence. 

Kymer is a persistent metaworld: objects 
within it remain there even when you're not 
around to see them. Drop something on the 
ground and, unless someone else picks it up, 
it will be there when you come back a week 
later. Your identity persists, too: every time 1 
visited Kymer, | had the same dumb-jock 
avatar and the same Roger Ramjet head. 
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And like everyone else, | had to figure out 
how the world works. | had to learn the con- 
ditions of existence, and what they meant. 
“Man,” the cultural anthropologist Clifford 
Geertz writes,"is an animal suspended in 
webs of significance he himself has spun ... 
| take culture to be those webs....” The per- 
sistent objects in Kymer, much like objects 
in real life, are accruing meaning as people 
make them part of their lives. Using these 
objects, Kymer's inhabitants are spinning a 


that works, 
have taken on the task of 
out what it means. 


culture of their own. 

This is most visible in the strange crimes 
that Kymer's tricksters and malcontents 
learned to commit and the practices the more 
law-abiding citizens have adopted to defend 
against them. For instance, while the wed- 
ding | attended was festive, its participants 
were also on guard against wedding bandits 
— raiders who crash the party, steal the valu- 
able decorations on the floor, and run away. 
And then there are the headhunters. 

Buying a head is the most prominent way 
to assert your identity in Kymer.Your choice 
of a head determines how other people see 
you. (It's not for nothing that in wedding 
ceremonies the bride and groom momen- 
tarily exchange heads.) It's no coincidence 
that heads are among the most expensive 
artifacts in Kymer's virtual economy of 
tokens. As objects of great value, heads also 
attract criminals. 

The headhunters hang out by the docks, 
waiting for the boat that brings new users 
to Kymer. When a newcomer disembarks, 
the headhunter welcomes him with a 
friendly greeting. He gives the newbie a few 
hints on places to go and things to do. Then 
he moves in. 

“Here's something fun," he might say."Did 
you know you can take off your head? Try it!" 

The newcomer removes his head."So | 
can! That's pretty neat!" 

"Here," says the headhunter,"let me show 
you something else. Give me your head." 

You would think that most people would 
have the sense not to give something valu- 
able, like their head, to a complete stranger. 
Judging from the number of headless 
avatars | saw wandering forlornly around 


How 


the streets of Kymer, a fair amount of people 
do not. To combat the plague of headhunt- 
ers, public-spirited citizens have started fre- 
quenting the docks just to warn newcomers 
not to give their heads to strangers. 

None of Fujitsu's oracles came up with 
these solutions – ог, for that matter, the 
problems.The users did. Douglas and 
Richardson don't see headhunting and 
thievery as problems that Fujitsu needs to 
solve. Indeed, they're signs of life: proof that 
the customers take what they're doing seri- 
ously enough to invent new ways, even 
creepy ones, of interacting."We've had users 
ask us,'Can't you do something about this?'" 
says Douglas."And we say,'What are you 
going to do about it?'" 

Under its unwieldy interface, the Worlds- 
Away software is quite simple. But the kinds 
of interactions its users have started having 
are extraordinarily complex.The users are 
creating shared structures of meaning 
together, interchangeable heads. Having 
been given a world that works (even if it 
occasionally crashes), the people living 
there have taken on the task of figuring out 
what it means. 


Give people the tools 

It's Friday night in The Palace. People are 
gathering in the Spa, where a visitor who 
has figured out the software's prop-creation 
features is making geckos, whales, and rub- 
ber duckies.The duckies look quite at home 
floating on the blue waters of the Spa's pool. 
Since several of us are wearing them on our 
heads as we chat, the rubber duckies also 
look like they're talking. 

We're talking about computers, or at least 
we're trying to. It’s surprisingly difficult to 
have a conversation about computers in the 
Spa.The Palace's programmers have attached 
a simple word-substitution script to this 
room, and it messes with anything we say. 
"Bug" becomes "feature, "feature" becomes 
"undocumented anomaly,""Web" becomes 
"this thing that's eating my life."When | 
type,"This Microsoft software is a bug-rid- 
den pig," my rubber ducky says, "This evil 
empire disk thingy is a feature-ridden pig." 

This strange little world comes from a 
group of seven programmers and artists 
working for, of all places, Time Warner. 

The brainchild of Jim Bumgardner, The 
Palace emerged from Time Warner's ongo- 


ing flirtation with interactive televi- ^ 204» 
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4202 sion, the Full Service Network. Time 
Warner has given The Palace a chance to 
stay alive on the Internet instead. So far, it 
seems to be working. 

At first, it doesn’t look like there’s much to 
The Palace. It seems like little more than a 
straightforward chat program with the addi- 
tion of a bare-bones graphical user interface. 
The avatars, far from the fully articulated 
humanoids of WorldsAway, are static icons. 
They float over the background illustrations, 
flitting to new destinations whenever their 
owners, wherever they might be, click on 
the screen. When users talk, speech balloons 
appear over their avatars' heads. 

But The Palace's simplicity also enables it 
to be zany in a way that WorldsAway, con- 
strained by all of its functionality, cannot. The 
Palace is designed from the ground up so 
that users can easily assemble their own reali- 
ty from whatever parts they have at hand. 

Guests at The Palace – people who have 
downloaded the software off The Palace's 
Web server but haven't yet paid the 20 
bucks to register it - appear as spherical 
happy faces that look like the disembodied 
head of Kermit the Frog. But users who have 
paid to register the software can make their 
own avatars and props from whatever 
images they can lay their hands on.In a 
busy room, half a dozen Kermit heads will 
bob around alongside avatars that look like 
Bill the Cat, Hobbes, Gumby, and, weirdly, the 
logo of the Philadelphia Eagles. 

Not only can anyone make their own 
avatar, anyone can make their own Palace. 
When you download The Palace software, 
you don't just get the client program. You 
also get the server, which can support as 
many as 40 simultaneous connections on a 
normal Windows machine or a Mac.It may 
take a little technical and artistic skill to make 
a Palace site of your own, and a persistent 
Net connection to keep it open to visitors, 
but it's not brain surgery. 

All of this was made possible by adopting 
a simple, two-dimensional model for the 
world."We didn't start with the premise that 
3-D is the most important thing," says The 
Palace Group's Mark Jeffrey."For socializing, 
3-0 is not important. п fact, it's a barrier. You 
have to be looking at someone to hear them." 

Instead, says Jeffrey,"we started from the 
premise that we wanted something fast, 
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distributed, and easily customizable. Users 
can change avatars quickly, even several 
times in one session. Also, we have a script- 
ing language that allows you to extend the 
functionality of your Palace site. Our script- 
ing language lets you do an awful lot with a 
few commands because you don't have the 
third dimension to deal with." 

The scripting language, called Iptscrae, 
does more than substitute "the evil empire" 
for"Microsoft." In the Game Room at Time 


and identity more ephemeral.There are few 
signs of a culture developing there yet. But 
as the profusion of MUDs over the last de- 
cade demonstrates, if you give people the 
right tools, they'll make their own worlds. 
The Palace's success so far demonstrates 
that the lessons of the Net also apply to 
metaworlds.The astonishing vitality of the 
Net comes from the people who are using 
it. Putting tools into the hands of as many 
people as possible – whether the tool is 


The Palace is designed from the ground up 
so users can easily assemble their own reality 
from whatever parts they have at hand. 


Warner's Palace site, visitors will find both 

a chessboard and a backgammon set that 
they can use to drag the pieces about on 
the screen to play a game together. п 
another room [уе played Wheel of Cheese, 

a never-ending game modeled after TV's 
Wheel of Fortune that's run by a scripted bot. 

Because setting up a Palace is simple, 
at any given moment there can be several 
dozen Palace sites on the Net besides the 
one that Time Warner Interactive runs. Some 
are professional spaces, like the one run by 
Fox Broadcasting Corporation (where, as it 
happens, Jeffrey used to work). Others are 
individual labors of love, like webdog's Dog 
Palace, which runs on a Macintosh at San 
Francisco State University. Much like the Web, 
The Palace is fast, cheap, and out of control. 

And Time Warner Interactive is trying to 
make money with The Palace in a very Web- 
appropriate way. It distributes a crippled 
version of its client software from its Web 
page and charges users a registration fee to 
get access to all of its features. The company 
also allows users to easily set up their own 
servers, working from the theory that new 
servers sell more clients. 

In addition, though no one is doing it yet, 
it's quite possible to set up your Palace site 
as a business. If you do, Time Warner wants 
its cut. As Jeffrey says,"The free server li- 
cense does not give you the right to adver- 
tise or charge admission.We're now giving 
that away for 5 percent of the gate." As to 
whether this is working, Jeffrey will only say, 
“| think if you ask me that in six months, we 
will have made back our initial investment." 

The Palace isn't as much of a metaworld 
as WorldsAway is. Objects are less persistent 


Usenet or gopher or HTML - is a wellspring 
from which unimaginable creativity flows. 
True, it can also be the source of tedium, 
outrage, and mediocrity. But doing something 
interesting has always been the surest way 
to draw attention on the Net, and this has 
motivated a lot of people to make cool things. 
The Palace site that Time Warner runs is 
fun enough. But the server software and 
scripting language the company has made 
available to all comers is another order of 
achievement. Someone, somewhere, is going 
to take those tools and make something 
cool enough to attract a lot of attention. 


The importance of design 

After my experiences with WorldsAway and 
The Palace, l'd come to expect the rooms in 
metaworlds to look something like, you know, 
rooms. This one does not. It’s a vast, still pool 
ringed by distant mountains beneath a dark 
sky.Three golden paths emanate from a hub 
at its center, each leading to a large golden 
bowl shaped like a concave rose petal. 
Above the bowls, above the mountains, in 
the twilit sky, hang two moons. 

This particular space is a room for V-Chat, 
the avatar-based chat system that has been 
running on The Microsoft Network since 
late 1995. I'm looking over the shoulder of 
Phillip Reay, who runs his own design firm 
called Metacosm. He created this room and 
is under contract to Microsoft. He's using his 
mouse to steer his avatar through the space. 
It's a little disorienting, like watching some- 
one play Doom: this is а 3-D, first-person 
space, and what's on the screen is the con- 
stantly changing view through his avatar's 


eyes. He weaves between the bowls, 206» 
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4204 goes up and over the lip of one, and 


the screen fills with gold. 


“Want to go see the moon?” Reay asks. 
Sure, | say. And up into the sky we go. The 
moons turn out to be a long way away, a full 


a distance, but it's fake." By now, we've trav- 
eled to the far side of the moon. The back of 
the moon is a great blank circle; across it, in 
huge spidery letters spelled backward, 15 the 
word moon. 

Reay likes leaving surprises like this for 
users to find.In one of V-Chat's very first 


In the real world, you think nothing about 
a bus with an ad. The virtual world also could work 
with ads as part of the scenery. 


minute of flight at whatever speed our 


avatar is traveling. 


One of the moons already fills half the 
screen when Reay turns his avatar around 
and looks at the ground.Far below us lie the 
tiny pool and the three golden paths, sur- 
rounded by a stubby cylindrical ring. The 
ring is those distant mountains, which aren't 
mountains at all: they're pictures of moun- 
tains drawn on a flat screen. From up here, 


you can see it's just a set. 


The moon, too, has started to flatten out 
as we approach it."It's not a sphere," Reay 
explains."It's a disk. It looks like a moon from 


chat spaces, he hid a secret passageway in a 
fishbowl sitting on a table in a round room. 
Not long after V-Chat opened, curious users 
discovered that if they probed long enough, 
they suddenly found that they had escaped 
from the round room to the larger meta- 
world outside. And the back of the round 
room looked, from outside, much like the 
back of a stage set. 

The secret passage was a surprise to Lin- 
da Stone. An artist and former children's 
librarian, Stone was one of the first Hyper- 
Card developers and evangelists at Apple. 
Nathan Myhrvold, Microsoft's director of 


advanced technology, lured her to Microsoft 
with the promise of autonomy and the 
chance to live in Seattle, where she'd lived 
before. And so here she is running Microsoft's 
Virtual Worlds Group. Stone was delighted 
when she found that users beta testing the 
fishbowl not only found the passage, but 
eagerly shared the secret with one another. 
"People like to explore, and they like to 
explore together," she says."It's something 
that draws them together and causes them 
to play together and teach one another." 

Getting people to play together seems to 
be V-Chat's main goal.The spaces are fun to 
explore, and the avatars are fun to play with. 
Where WorldsAway's avatars struggle for 
realism, V-Chat's abandon realism altogeth- 
er. Click on the “Flirt” button, and your 
avatar's eyeballs might turn into bright-red 
hearts and pop out of their sockets, like the 
wolf in Red Hot Riding Hood. One avatar con- 
sists of four blue triangles, a black swirling 
line, a purple top hat, and a grin; sometimes 
it looks like a human figure, and sometimes 
it looks like an accident. 

By the time they get to market, most of 
Microsoft's products have gone through so 
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many focus groups that all the interesting 
corners have been rounded off. That hasn't 
happened with V-Chat. The technology is 
too new and the experience - both of using 
and selling it — is too unfamiliar. Nobody 
really knows what's going to work. So right 
now, the dozen or so artists, architects, pro- 
grammers, and animators that make up the 
Virtual Worlds Group are throwing chat 
spaces and avatars up on MSN and seeing 
what sticks. 

The three-dimensional spaces in V-Chat, 
like the fishbowl and Reay's pool, use the 
same first-person perspective model as 
Doom. But V-Chat also has two-dimensional 
spaces that function more like The Palace's. 
There's Lulu's Club, a chaotic nightclub 
scene in which avatars take turns at the mike 
telling jokes. There's BugWorld, a strange, 
beautiful, and entirely abstract place that 
looks like a Miró painting populated by 
insects designed by Alexander Calder. 

These spaces are original and oddly 
charming, but they aren't quite full meta- 
worlds. Microsoft's persistent metaworlds 


are still in development. And as Stone readi- 
ly acknowledges, that's where the future 
really lies. Chat spaces, she says, are for peo- 
ple who are inclined to drop in, talk for a 
while, and then leave, as if they were going 
to a bar. With metaworlds, she says,"you 
really make an investment. You make an 
avatar for yourself that really becomes your 
identity. You might create a home for your- 
self, invest in the community, create or 
exchange objects. Chat is dabbling. Worlds 
are for people to live in." 

Making metaworlds that people live in is 
tricky, especially if you also need to make 
them work as businesses.The most obvious 
way to make money from a metaworld – 
charging people by the hour - is also coun- 
terproductive. Once the novelty has worn 
off, what keeps customers is the experience 
of talking and playing with other people. So 
charging by the hour gives your customers 
an economic incentive to do the exact 
opposite of what you want them to do, 
which is hang out. 

But there's another way to make money at 
this business, using a model that comes 
primarily from the world of magazine pub- 


lishing. Get enough people to live in your 
metaworld, and you'll own something very 
valuable in these marketing-oriented times: 
a population with well-defined demograph- 
ics that has access to an excellent conduit 
for advertising. 

Is this really what metaworlds are coming 
to? Product placement? Will you steer your 
avatar down metastreets littered with Coca- 
Cola metabillboards? Will the toys and 
props that your avatar plays with have dis- 
creet Nike and Reebok logos on them? 

Maybe so. And maybe this isn't as de- 
pressing as it sounds."Ads are a part of the 
culture," says Manny Vellon, a development 
manager in Linda Stone's group."In the real 
world, you think nothing about seeing a 
bus go by with an ad on its side. The virtual 
world could work the same way: ads that are 
part of the scenery." 

This may seem like a glib rationalization 
for infecting yet another sphere of public 
life with advertising. But as anyone with an 
email address already knows, the marketers 
are going to find you anyway. Ме may as 
well get them to subsidize the existence of 
metaworlds. 208 » 
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4207 But while Microsoft, among others, 
figures out a way to get advertising into 
metaworlds, it’s proving another point: 
There's a key role for the design profession- 
al. This sounds like it might contradict the 
populist lesson of The Palace, but it really 
doesn't. The Palace lets anyone who can 
paint or scan a bitmapped graphic make a 
backdrop for a metaroom. There's plenty of 
opportunity for creativity there, but nothing 
in any Palace site that | visited was remotely 
as engrossing as the spaces that Reay and 


into thinking about the various kinds of unre- 
ality that avatars can successfully embody. 
In the end, it comes down to two different 
theories of individual style. п metaworlds, 
anyone can design a bag to wear on their 
head when they're acting out. (This is even 
true in V-Chat, which supports a tool called, 
in characteristic Microsoft fashion, the Avatar 
Creation Wizard.) But making one is also a lot 
of work, and demands skills you may not have. 
Out in the real world, most of us don't 
design our own clothes, and few design our 
own homes. We accessorize and decorate, 
but the design work is left to people who 


The world that results is like a sprawling, 
out-of-control, multiplayer version of SimCity - 
only without rules, or Sims. 


his colleagues are building. 

And Microsoft's avatars were developed 
by artists raised on the long history of char- 
acter animation; you can find references to 
everything from Tex Avery to Nick Park. 
They're products of skilled people who are 
putting every hour of every working day 


know how to build things that look good 
and don't fall down. Accepting our limita- 
tions in these spheres doesn't turn us into 
clones. Wearing Givenchy suits didn't make 
Audrey Hepburn derivative. It made her 
stylish. The real world has room for both 
kinds of approaches, and so do metaworlds. 


Staking out real estate 

The production office of Worlds Inc. stands 
in stark contrast to the corporate warrens of 
Fujitsu or the overgrown junior college that 
is Microsoft. Its office is that of the go-go 
multimedia start-up almost reduced to a 
cliché. It’s in San Francisco's Multimedia 
Gulch, sharing a building with an architect, 
a clothing manufacturer, an importer of 
herbal teas, and this magazine. 

There are no cubicles at Worlds Inc. 
Indeed, there are no internal walls at all. 
Instead, there are a haphazard congeries 
of desks fashioned from doors laid across 
filing cabinets. Computers cover practically 
every flat surface. There's a Roland electron- 
ic piano here, a Korg synthesizer there, and 
what looks like a genuine surplus Douglas 
Aircraft Division ejection seat near the serv- 
er and the punch-down blocks. And a 
stuffed penguin. 

The stuffed penguin makes an appear- 
ance as one of the avatars in Worlds Chat, 
the chat system that Worlds has been run- 
ning on the Internet since early 1995. Worlds 
Chat is Doom reworked as a cocktail party. 
Unlike Doom, it's set in a clean and bright 
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space station, not a grim maze of under- 
ground caverns. And the other beings that 
you meet in your peregrinations are not 
going to rip your head off. They’re just going 
to talk to you. 

Worlds Chat is a good implementation of 
three-dimensional space, and the avatars 
are fully 3-D: cruise up next to someone and 
you can see what their avatar looks like from 
the side. But while these avatars may be 
solid, they're rigid too. They don't gesture, 
like the ones in WorldsAway, and they're 
much harder to customize than those in 
The Palace. And the space station that they 
inhabit is bland; with its monotonous corri- 
dors and low ceilings, it looks disconcerting- 
ly like Fujitsu's offices. 

Worlds Inc. has come up with a sharp- 
looking technology. It may not have the 
depth of WorldsAway, the charm of V-Chat, 
or the grassroots potential of The Palace.But 
it looks great in a demo. So Worlds Inc. has 
had considerable success marketing its 
technology and knowledge to Net-curious 
companies that want to try something 
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different online. 

Developing 3-D chat spaces for corpora- 
tions may be profitable, but it’s a business 
driven by the need to impress clients rather 
than attract users. It’s easy to see how mar- 
keting executives at a financial-services 
outfit might go nuts over the kinds of 
spaces Worlds Inc. has prototyped. But it’s 
hard to imagine anyone hanging out in 
these spaces. The prototype virtual bank 
that Worlds devised for Visa International is 
just like a real bank. Too much so: it's charm- 
less, with nothing to do except ask the teller 
for your balance. 

The spiritlessness of the corporate worlds 
that Worlds Inc. has built on contract drives 
home an important point: technology does 
not make worlds interesting. People do. If 
these companies want their metaworlds to 
work as a business, they will need to bring 
people together. They will need to give 
users the tools they need to build their own 
culture. And then, they will need to get out 
of the way. 

The people at Worlds Inc. are aware of 
this. And they've created another meta- 
world, AlphaWorld, that lets users build 
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whatever they want. AlphaWorld is gratify- 
ingly weird. It may be even weirder than 
Fujitsu’s WorldsAway. Like WorldsAway, 
AlphaWorld is a shared space inhabited by 
avatars and full of persistent objects. But it 
has a completely different focus. While 
WorldsAway is organized around social 
interaction, AlphaWorld is for people who 
want to build things. 

The persistent objects in AlphaWorld are 
all architectural: squares of paving stones, 
curtain walls, windows, fountains. It doesn't 
take much to become a master builder here. 
You can make your own building materials 
by cut-and-pasting pieces of existing build- 
ings, and you can build anywhere you can 
find open space. This is true digital home- 
steading: once you build something ona 
patch of ground, it’s yours. 

The world that results is like a sprawling, 
out-of-control, multiplayer version of Sim- 
City - only without rules, or Sims. It’s full of 
half-finished buildings and roads that go 
nowhere. But at the same time, it’s eerily 
deserted. Wandering about its empty streets, 
| felt like a survivor traveling through a 
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4209 bombs went off. 

While AlphaWorld definitely has all the 
characteristics of a metaworld, it's not very 
social. In fact, in all the time | was there | 
never spoke to another person.The user inter- 
face is optimized for moving your avatar 
and making objects, not talking to people. 

There's nothing to do in AlphaWorld but 
build, and the buildings themselves have no 
purpose. Nonetheless, the place is crowded 
with structures — so much so that new users 
have a hard time finding any space of their 


still a series of experiments. And it's clear 
that AlphaWorld and Time Warner's Palace - 
both of which, in their way, give tools to 
users - are only at the beginning of their 
evolution. 

But something important is emerging 
from all this experimentation. It took a while 
for me to realize this, but we're watching 
something much larger than fiddling with 
new technologies for games.This really 
could be what the future of the online world 
looks like. 

When first started playing with them, 
avatars seemed hardly worth the trouble. 


We're watching something much larger than 
fiddling with new technologies for games. 
This really could be the future of the online world. 


own to build. All the land near the meta- 
world's entry point has already been taken. 
You have to travel through ring after ring of 
what seem like bizarre suburbs before you 
finally arrive at a patch of green where you 
can build. Worlds Inc. is adding teleporters 
to outlying undeveloped areas so that new 
users won't give up before they find a patch 
of open ground. 

It's unfair to judge AlphaWorld as if it 
were a finished product. It’s not. It’s an 
experiment, and one that's still evolving as 
Worlds Inc.'s developers figure out what 
they can induce this world to become. 
"We're making up the rules as we go along," 
says David Leahy, who produced Worlds 
Chat."Right now, there's a certain subset of 
people who are attracted to it. They have to 
be technical to fight through the interface. 
This isn't going to push everyone's buttons." 

In ways, AlphaWorld represents the most 
exciting and fully realized version of a meta- 
world yet:a true virtual frontier, a place 
where people can actually move in and 
build habitation. But what happens when 
the frontier is settled? What happens next is 
socialization, and this is where AlphaWorld, 
in its current form, falls down. 


The hybrid metaworld 

All four of the metaworlds | visited had the 
unmistakable feel of works in progress. Even 
Fujitsu's WorldsAway, with its decade of rich 
culture, is far from a finished product. 
Microsoft's V-Chat, despite the sheen its 
talented designers have put on it, is really 
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Downloading megabytes of software just so 
| could have a cartoon character standing in 
for me online seemed silly. And it drove me 
nuts to take my hands off the keyboard – 
that is, to stop communicating with other 
people - just to steer my avatar around. But 
l've come to think that this is an interface 
issue that will be resolved. 

| now think that we need avatars. In a way, 
we already have an early form of them - our 
online personas. Hang out in one place on- 
line – whether it's a BBS, a chat room, or a 
newsgroup - and eventually you'll recog- 
nize people by the personas they've creat- 
ed.The blustering libertarian loony or the 
impossibly erudite Janacek aficionado are 
typical personas you might encounter 
online.These aren't people but personas: 
versions of these people's real-world selves 
that, mediated by their words, have been 
projected into the discussion space. 

Today, our user IDs play the role of em- 
bryonic avatars. How you process what a 
person says partly depends on what is 
evoked in your mind by seeing the handle 
HotGirl4U or StiffJack3 in a chat room. 
Avatars perform much the same function 
as those tiny strings of characters. Yet they 
can be much more personal and subtle. 
They can be customized and accessorized. 
And they will be. Look at the enormous 
number of individual homepages on the 
Web. People already are using online tech- 
nology to say: Here | am, this is me. Avatars 
will provide more vivid and active ways of 
doing this. 
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As | watched people more at home in 
metaworlds than | am, another thing 
became clear: the ability to gesture is essen- 
tial. Already in today’s online world, people 
seem like lions pacing in a zoo: they're dying 
to break out of the cage that text-only dis- 
course puts them in. The smileys, ASCII 
graphics, strange spellings, and acronyms 
that you see everywhere online are all ways 
of rushing at the bars. 

We need to communicate with more than 
words. Conversation in real life often con- 
sists more of hand-waving, facial expressions, 
raspberries, yawns, murmurs, and weird non- 
verbal vocalizations than of words strung 
together in a coherent sequence. 

Today's avatars have a limited palette of 
gestures. WorldsAway and V-Chat restrict 
users to no more than 11 and 12, respective- 
ly. And using even this small selection of 
gestures is tricky at first - pausing midsen- 
tence to figure out which function key to 
press is not very intuitive. But neither is hit- 
ting the caps lock key when you want to 
yell, and people seem to have gotten the 
hang of that. 

As they become easier to use, avatars will 
enable us to communicate more fully. The 
ability to gesture, if we can figure out how 
to do it naturally, will allow us to construct 
entire visual languages that we can use in 
conjunction with textual utterances to add 
layers of nuance and subtlety to our verbal 
communications. 

Finally, there is the critical matter of persis- 
tence.For metaworlds to be places unto 
themselves, inhabitants must be able to 
build on their experiences there. When users 
can change the state of objects in a meta- 
world, and when those changes persist from 
day to day, it becomes possible for those 
objects to embody meaning. 

In the real world, this happens in millions 
of small ways. Place a blue bottle in your 
kitchen window so it catches the light. Today, 
it's a pretty new thing in your life. Six months 
from now, it will be a comfortable part of 
your day-to-day existence, an aesthetic deci- 
sion you don’t remember making but that 
reminds you - and anyone who comes into 
your kitchen – who you are. 

This can happen online, too. Over the last 
decade, a rudimentary online culture has 
emerged from the prosaic technologies of 
networking and computers. People live 
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<210 skeins of persistent text. They are 
building online lives whose complexity and 
richness could not have been imagined in 
the days of the 300-baud modem. 

In the future, we are promised, we will be 
able to connect from any point on the globe 
to a network of unlimited bandwidth. We will 
have unlimited computing power on our 
desktops or laptops or palmtops. It will all 
be miraculously easy to use. 

There’s no small amount of irony in that 
kind of statement, but, on the other hand, 
consider the rudimentary state of the online 
world 25 years ago. Now, extrapolate 25 
years into the future. It’s hard to avoid the 
conclusion that the online universe that lies 


lates people in their homes and minimizes 
external contact?” 

Electric Communities's Randy Farmer has 
been working with metaworlds as long as 
anyone.He argues that the trend toward 
shutting out real life is a long-standing one. 
And while technology may be to blame, it's 
not the technology of computers and com- 
munications. He points to the death of the 
front porch as a social space, done in by two 
technologies.The porch used to be a place 
people went to cool off on long, hot summer 
days - until air conditioning let them stay 
inside.The porch also used to be a place 
people went to talk to their neighbors - but 
then television gave them something more 
interesting to do. 

The history of cyberspace, Farmer points 


Today's metaworlds are primitive and ungainly, 
but it's abundantly clear that they're 
tapping into something basic. 


ahead is, as J. B. S. Haldane said, not only 
stranger than we suppose, it is stranger than 
we can suppose. 

Today's metaworlds are primitive and 
ungainly, as clumsy an introduction to new 
forms of thinking as WordStar and VisiCalc 
were. But it's abundantly clear that they're 
tapping into something basic. They're pro- 
viding spaces where fundamental human 
desires are given play. Having gotten a taste 
of this, it's hard to imagine a future for the 
online world that does not include avatars, 
gestures, and persistence. 


The new front porch of cyberspace 
The technology needed to support some- 
thing like Stephenson's Metaverse is not 
really that far off. What if we find the combi- 
nation of avatars, gestures, and persistence 
compelling enough to make them the stan- 
dard? What if we all move into these meta- 
worlds, conducting large portions of our 
lives online? 

It's tempting - trendy even - to look at a 
development like this with alarm. Making 
online worlds richer, deeper, more immersive 
- isn't it going to happen at the expense 
of our involvement in the real world? As 
Microsoft's Manny Vellon puts it,"Are we 
creating the axe-murderers of the future? Are 
we encouraging disgruntled postal worker 
syndrome by creating technology that iso- 
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out, is almost the exact opposite of this 
flight inward:"It's the history of unsocialized 
computer geeks who suddenly became 
socialized. They built social structures, which 
every human needs. No matter how crude 
the environment online, we seek to create 
these social structures and relationships." 

Farmer believes that the day will come 
when metaworlds are ubiquitous online, as 
omnipresent as email is today. When this 
happens, he says, we'll see stronger real- 
world communities.“! look forward to it," he 
says."We can see the reestablishment of 
geographical communities by moving the 
front porch into cyberspace." 

| think Farmer is slightly off. The online 
world is full of things that are just like real 
life — but not quite. Email is not mail. A con- 
ference online is not the same thing as a 
conference in real life. Virtual communities 
share many attributes with real-world com- 
munities, but they differ in many ways. 

The same will be true of metaworlds. If 
you try to evaluate them in terms of how 
well or how poorly they mirror the real 
world, then you're asking the wrong ques- 
tions. We shouldn't be expecting meta- 
worlds to supplant the real world or fix it. 
They won't. What they will do, though, is 
give people something they are ceaselessly 
searching for: new ways to connect with 
each other. m m m 
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4155 balls are its core: they fall vertically 
through the upright machine, in mesmer- 
izing patterns, bouncing off nails and 
eventually dropping into one of many 
winning holes - or being swallowed back 
by the machine. 

Chance plays the biggest role in how 
the balls bounce, but concentration, 
nerves, and skillful strategy also count. 
Successful players know the sweet spot 
on the little wheel that launches the balls 
and know the different machines and 
their complex layouts: their balls land in 
cups that release a few more balls - or in 
"tulips," which open for a short time and 
disgorge some 10 to 15 silver balls. 

Pachinko was once the province of idle 
businessmen and wizened retirees – with 
a few pros thrown in - looking vaguely 
like small-time criminals and collecting 
balls by the bin. But chic modern halls like 
Maruhan Pachinko Tower cater to young 
working women, grad students, families, 
and salarymen catching a quick game 
between clients. 

Players typically trade ¥1,000 to 
¥10,000 (around US$9 to $95) for a card, 
which buys a flood of shiny silver balls 
from a stand-up machine. After a few 
good games, bins of accumulated balls 
are swapped back for an electronically 
labeled card that is used as currency at 
a booth hawking cigarettes, soap, pulp 
magazines, and even CDs and software. 

Exchanging winnings for cash is techni- 
cally illegal - pachinko is not a legally 
accepted form of gambling in Japan. But 
there's a workaround: players can get 
cash for winnings by asking for certain 
"special" items at the prize counter. These 
they take to some nearby hole-in-the-wall 
- down an alley, around a corner, over a 
neighboring noodle shop - whose propri- 
etor exchanges the prizes for cash and 
then turns around and sells them back to 
the pachinko parlor. These often shrink- 
wrapped special prizes can be recycled 
over and over; a pack of cigarette-lighter 
flints will account for so many yen, while 
an ugly tiepin that no one in the world 
would wear may be worth a lot more. 

Smartcards aren't the only recent revo- 
lution in pachinko. The machines them- 
selves have been constantly evolving. 


Pachinko 


Early “boards” required that each ball be 
fed into the machine and fired individu- 
ally with the flick of a lever; then a tray 
was added for automatic loading; then 
an automatic launcher sent balls shooting 
one after the other with just the turn of 
a knob. These mechanically controlled 
machines cycled through countless face 


was followed by - you guessed it - the 
inevitable governmental crackdown. 
Throughout its history, the pachinko 
industry has engaged in a never-ending 
tug-of-war with the powers that be - in 
this case, Japan's National Police Agency. 
As hardware manufacturers continued to 
test limits, the commission steadfastly 
brought its foot down on innovations that 
smacked of gambling. The battle intensi- 


The old boards' steady pace is replaced by the 
orgasmic climax of a Vegas-style slot machine. 


designs, payoff ratios, and other tweaks 
before giving way to a whole new genera- 
tion of computer-controlled boards. 

This marriage of pachinko and comput- 
er technology has turned what was once 
a simple, self-explanatory game into 
something far more esoteric. Today, none 
but the most avid players can claim to 
understand the finer points of all the new 
machines, behind whose blinking game- 
boards is a digitized nerve system of 
microcomputers regulating machine 
operations (with a series of switches and 
small devices controlling the flow of prize 
balls). Larger parlors feature a mission- 
control room with rows and rows of 
gleaming terminals. 

Digital technology has altered the pulse 
of pachinko, replacing the steady pace of 
the old boards with the orgasmic climax 
of a Vegas-style slot machine. First came 
the fiiba, or "fever," machines in 1980: 
when a ball dropped into a particular 
pocket, slot-machine-like reels in the mid- 
dle of the board started spinning - if they 
stopped at 7-7-7, the jackpot pocket 
opened wide to swallow any descending 
balls, and the machine rewarded the 
player by pouring forth a flood of glisten- 
ing orbs. Fever time! Wild delirium! 

Players no longer had to extract their 
winnings a few balls at a time, amassing 
them slowly but surely into a substantial 
pot. Fiiba promised the quick jackpot, the 
single big payout. It also promised, of 
course, that some players would pour 
endless sums of money into the machines 
without any payback at all. 

The huge sensation created by this 
combination of high risk and high stakes 


fied in the post-fiiba era as one loophole 
after another was exploited and then 
abruptly closed. When the famous ren- 
chan ("repeater") offered the chance to 
hit a second jackpot and, by stringing 
together a series of three or four such 
hits, to accumulate stacks of bins brim- 
ming with shiny balls, regulators clamped 
down.Then manufacturers altered condi- 
tions, switching boards to a"pachinko 
heaven" mode with improved odds. 

And so it went. Round after round of 
skirmishes between innovation and regu- 
lation. Pachinko machines came and went 
as quickly as cherry blossoms flower and 
fade. Digital data in pachinko grew more 
and more vital, yet the endless scuffle 
between enforcers and operators kept the 
info hidden - despite increasingly com- 
plete information loops, players remained 
in the dark. When did this machine last 
pay out? How much? What are the 
chances of hitting the jackpot when the 
computer spins the reels? How many 
spins does ¥1,000 (US$9) buy? What 
are the chances of entering "pachinko 
heaven" after a jackpot? 

Secrecy always breeds suspicion, and 
in the case of pachinko, secrecy fed the 
sleaze stereotype. Until now. 


Data Robo to the rescue 

"There's huge latent mistrust of the indus- 
try among pachinko fans," explains Koji 
Tonai."They wonder just how accurate the 
ball counts are. They suspect they're get- 
ting credit only for round numbers at the 
prize counter. Most players probably have 
this concern. They also wonder whether 
payouts aren't being manipulated by com- 
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puters behind the scenes. I'd guess 99 per- 
cent of the fans think they are. If we want 
pachinko to gain acceptance in society, 
we have to dispel such suspicions.” 

For the past several years, Daikoku 
Denki has made a mission out of wiping 
away the distrust that plagues pachinko. 
The company has grown rapidly by supply- 
ing pachinko halls not only with a variety 
of peripheral equipment, such as ball 
counters, but with complete computer 
systems for managing overall operations. 
These systems were a welcome bonus 
for pachinko hall owners, limited to an 
11-mm steel ball as the unit of exchange 
and bombarded by astronomical quanti- 
ties of this unit streaming in and out 
every day. Because proprietors so badly 
needed to track the silverball flow, they 
easily embraced computerization. 

The superior data breakdowns Daikoku 
provided quickly gave the company mar- 
ket share. But the behind-the-scenes sup- 
plier of management systems didn’t stop 
with marketing. It has seized the initiative 
to ease fans’ doubts and upgrade the 
industry’s less-than-sterling image. 

“Traditionally,” Tonai explains, “opera- 
tors had to rely on the skills and instincts 
of ‘nail doctors’” - men who come in at 
night to reposition the nails in the 
machines, making them more or less like- 
ly to deflect balls away from the target 
pockets - "to manage their ball flow, and 
this left them unable to exercise any real 
quality control. We thought maybe by 
putting everything under digital manage- 
ment we could sweep away the public's 
suspicions and make people feel more 
like dropping in for an hour or two of fun. 
So we decided to develop a product that 
would tell operators what they most 
needed to know if they wanted to en- 
hance customer satisfaction." 

While older, conservative hardware 
houses within the guildlike industry had 
become complacent in their success, 
newcomers like Daikoku and the major 
chains operated more independently 
and sought innovations. Managers like 
Tonai began to use terms like “quality 
control," normally alien to the world of 
gambling, and stressed developing a 
relationship of trust with the fans. Major 
new players arrived - such as the JR and 
Keisei railway companies andthe 214» 
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4213 Seiyüand Daiei department store 
chains - altering the pachinko industry 
and inexorably driving it toward refor- 
mation. 

Daikoku's strategy for wiping away 
fans' distrust hinged on a spanking new 
idea: public disclosure of payout data for 
each specific machine. 

"It's funny when you think about it, 
but in the past, no one even dreamed of 
gaining access to a machine's payoff his- 
tory," Tonai says."Then we came out with 
our new information terminals - our first 
small step toward the world of multi- 
media. A lot of our customers, which is 
to say hall operators, practically went 
through the roof.'That's crazy,’ they 
howled.*Why would we want to put our 
cards on the table for everyone to see? 
They'll all flock to the paying machines 
and not want anything to do with the 
others.' But a few of them liked the idea. 
Some operators are less concerned about 
immediate profits, you know, and more 
interested іп the long-term potential – 
in how they can develop their products 
over a period of time. People like that 
saw that hall operators and fans lived 
in two completely separate worlds with- 
out contact. Through this kind of disclo- 
sure, they could establish a two-way 
channel of communication. It could 
become the groundbreaking step in 
building trust between fans and their 
neighborhood pachinko halls." 

This march toward a new world began 
straightforwardly in 1987 when Daikoku 


computer analyzes the data overnight 
and feeds reports back to the on-site 
computers the next morning. The more 
information subscribers are willing to 
release about their operations, the more 
information they receive back about 
other subscribers' operations. The service 
also provides industry-related news such 
as product announcements and warnings 
about rogue players - pachinko pros 
who illegally tamper with a machine's 
electronics to make it discharge balls. 
Then, in 1991, Daikoku proposed to 
open part of this operations data for pub- 
lic perusal by installing special terminals 
on subscribers' premises. Known as Data 
Robo, these "data robots" allowed cus- 
tomers for the first time to view payoff 
data for each machine in the hall: How 
many times had it hit the jackpot? How 
many times did the reels spin between 
jackpots? Information previously locked 
in secrecy was now openly available. 
Of course, just because a machine paid 
off well yesterday did not mean it would 
again today. But having that information 
let players hope that it would, and hope 
kept them coming back. Far from limiting 
interest to a few select machines, as 
opponents had feared, Data Robo boost- 
ed overall attendance; once this became 
clear, resistance within the industry 
quickly began to fade. More than 1,600 
Data Robo have since been installed. 


Silverball savings 

Then, in 1993, the VR-30 appeared in 
pachinko parlors. A new, card-activated 
terminal, it offered a variety of services 


Special terminals - Data Robo - now keep 


customers posted on each machine's payoffs. 


Denki introduced its pioneering Daikoku 
Strategic Information System. The core 
of the system, which has been continually 
upgraded ever since, resides on a host 
computer at Daikoku headquarters; this 
host computer is linked over telephone 
lines with on-site computers installed at 
subscribing pachinko halls. At the end of 
each business day, the on-site computers 
upload data on the day's operations to 
the host computer via modem. The host 
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to fans who acquired a free “RoboCard,” 
which holds "ball savings" and doubles 
as a membership card. By the time the 
VR-50 appeared in 1994, services had 
spread far beyond pachinko: RoboCards 
displayed rail and bus timetables, issued 
toll and parking vouchers, gave printouts 
of lists from a database of bars and 
restaurants, and even spewed catalog 
sales of organic vegetables and "made- 
in-region" specialty items from all across 


aig 


the country. The Data Rcbo, once a plain, 
mundane data kiosk, had transformed 
into an interactive "multimedia" node 
on a national network. 

"|n October 1994," Tonai says,"we added 
a menu of nine lifestyle and convenience 
items, including discounted reservations 
at hotels and inns, cut-rate travel informa- 
tion, discounted domestic airline tickets, 
discounted Bullet Train tickets, rental car 
reservations, concert tickets, golfing 
reservations, event planning services, 
and flower delivery. Some of the things 
in the works for the next stage are sched- 
uling physical checkups, ceremonial 
arrangements like weddings and funerals, 
and riding club reservations." 

As Tonai lists the services one after 
the other, І sense his determination to 
squeeze every last drop of functionality 
out of the online terminals - the fabled 
irrepressibility of the Nagoya business- 
man is showing through. Yet he hasn't 
even gotten to describing a tantalizing 
new vision:"pinball savings." 

The RoboCard allows players to save 
their winnings in the form of electronic 
data recorded on the host computer at 
the parlor, instead of turning the balls in 
for a prize. These "saved balls" can then 
be retrieved at a later date for another 
session at the machines, or they can be 
turned in for a better prize after being 
augmented in subsequent visits. But two 
key factors continue to hold this system 
in check: by law, the retail value of prize 
items cannot exceed Y 10,000 (US$95), 
and the number of balls banked on the 
cards is not transferable from one hall 
to another. But what would happen if the 
limit on retail value were substantially 
raised - or eliminated altogether? What 
if besides placing orders for merchandise 
and tickets you could actually pay for 
them with your “silverball savings"? 

“If you can save your pachinko balls 
on a magnetic strip like this, there's no 
reason those balls can't be transformed 
into electronic currency," Tonai asserts 
forcefully."Pinball savings" is what 
makes his multimedia dream palpable. 

All that's needed to turn the magneti- 
cally coded steel balls into ecash is a net- 
work among pachinko halls, ordinary 
retailers, and Daikoku (or some other 
third party who would act as banker). 


Pachinko 


Pachinko fans could then join the network 
by installing terminals in their homes - 
with that, Tonai's multimedia vision would 
be complete. From their living rooms, 
subscribers could check on the machines 
at their favorite pachinko parlors and 
make a reservation, and they could shop 
via online catalogs for all manner of mer- 
chandise and services. 


A pilot network connecting homes and 
halls via PC-VAN, a commercial Japanese 
BBS, has been in operation since late 1994 
in Tokyo, Nagoya, and Kawasaki, a town 
on Tokyo's southwest border, with payoff 
information available online from Data 
Robo at participating halls. Right from 
home, players can log onto PC-VAN and 
go to Pachinko Marutoku Joho - roughly 
“Pachinko Inside Line" - to find out which 
machines in which halls have been per- 


"| want to export pachinko. | want to 


broadcast pachinko culture to the world." 


To this fan of modest hopes, given to 
randomly drifting among the machines in 
pursuit of just enough balls to cash in for 
some beer money, the notion of shopping 
for catalog merchandise with pachinko 
savings doesn't strike much of a chord. 
But being able to buy toll and parking 
vouchers or concert tickets this way - that 
sounds like something | could get into. 
Can pachinko offer convenience to users 
of every stripe? 


Planet Pinball 

“What we at Daikoku propose," Tonai 
continues, "is to link pachinko halls, the 
public, and this company in a trilateral 
network. We already have 30 million 
pachinko fans out there, and the halls 
they frequent are the perfect spots for 
offering activity space and delivering 
services, because they're located right 
where those fans live and work. So we 
thought, Let's turn the pachinko hall into 
an information center for the whole com- 
munity. Also, we live in an era when our 
population is rapidly aging. So, let's build 
a multifunctional recreation facility where 
everyone from the elderly to little chil- 
dren and whole families can come and 
enjoy themselves together." 

After all, the ecash proposal merely 
extends the existing system of “pinball 
savings." The viability of pachinko halls 
as a new kind of community space is 
borne out by a recent trend in which 
supermarket chains add on pachinko halls 
and transform themselves into the kind of 
"multipurpose commercial-recreational 
facilities" Tonai waxes enthusiastic about. 


forming well during the last several days. 
And finally, plans are in the works to 
broadcast payoff information over satel- 
lite TV channels. 

Still, | have to wonder: Can this game of 
gambling for the masses, which grew from 
such modest neighborhood beginnings, 
really "take its seat among Japan's key 
industries" and claim "the cutting edge of 
multimedia," as Tonai so confidently 
asserts? Or are such phrases merely his 
grandiose spin on the industry's efforts to 
upgrade its image and branch out into 
retailing and communications? 

Tonai, for his part, is not only dead seri- 
ous but relentlessly upbeat."Law is a 
product of the times," he declares matter- 
of-factly."Regulations always follow one 
step behind." 

In an industry increasingly dependent 
on digital data, Daikoku has dominated 
by using computers and networks to har- 
ness the power of that data. Its principal 
strategy? Open disclosure of machine pay- 
outs. But the company’s trilateral network 
concept also brings a form of enclosure. As 
the RoboCard's features and powers grow, 
pachinko fans will inevitably find them- 
selves drawn deeper and deeper into the 
clutches of the triangular alliance. 

In the future, look for more and more 
of the better-heeled halls and chains to 
join Daikoku's fold. But look, too, for 
members of other industries to leap into 
the fray, seeking a piece of the action. 
Sega is planning to branch out from mak- 
ing videogame consoles for the home 
market to producing LCD panels that 
replace the brass nails and steel balls of 
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analog pachinko machines. Videogame 
software giant Konami is opening its own 
pachinko halls. Mizuki, a commercial net- 
work provider, began offering virtual 
pachinko to its subscribers, allowing fans 
to play the game at home and have prizes 
delivered. 

Tonai's sights are set higher - much 
higher. He eventually hopes to have 
Daikoku's own communications satellite. 
"This will be our link to halls and homes," 
he says proudly, standing in front of a 
model satellite on display in the compa- 
ny's showroom. 

His eye is also on America. He speaks of 
this with a fervor that heightens the grav- 
elly note in his voice:“Japan really doesn't 
have anything of its own right now. We've 
essentially turned ourselves into a high- 
tech subcontractor for the United States. 
We need to focus more on our own culture 
and on our own unique skills. That's the 
only way we'll ever be able to compete 
with the world on our own terms. The 
United States is trying to put the market- 
place on what Americans call the informa- 
tion superhighway, and as part of that 
effort, they come over here talking about 
intellectual property rights and such, 
insisting that we open our markets. The 
way things are, we're basically helpless 
because we don't have anything of our 
own to throw back at them. 

“Well, what do we have? We have this 
unique pachinko culture that we've been 
nurturing for the last 50 years. Suppose 
we showed the world how we've joined 
multimedia with that culture, and how 
it has given birth to this wonderful new 
entity that everyone just loves. It'd be 
something America has no way of com- 
peting against. 

“What | mean, of course, is that | want 
to export pachinko. | want to broadcast 
pachinko culture to the world. To be more 
specific, | say why not take our vision to 
Las Vegas? Why not take it to Hawaii? 
Near Oakland, they're experimenting with 
interactive cable TV. Why not take our 
vision there?" m m m 


This article was adapted from one that 
originally appeared in Wired Japan and 
that was translated by Wayne Lammers. 
Wired US researcher Bob Parks contributed 
additional material for this version. 
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E*Trade 

Join the electronic trading revolution 
and save! With E*TRADE you can 

get quotes, place trades and manage 
your portfolio around the clock. 

Visit our website to find out how you 
can cut your brokerage commissions 
up to 80%. 


Hewlett-Packard 

To its HP Vectra family of Pentium 
Processor-based PCs, HP adds a new 
member with a motherboard 
engineered to maximize the power of 
the Pentium Pro. For more details, 
call (800) 322 HPPC, ext. 1112 or visit 
http://www.hp.com/go/vectra. 


Pipeline 

With Pipeline, the Internet is as easy 
as stealing candy from a baby. Our 
award-winning software provides you 
with unlimited access for a flat rate of 
$19.95 a month. Call 800 290 5974 

or visit us at http://www.pipeline. com 
for information. 


Saab 

SAAB CARS,USA: How can you find 
your own road, if you don’t know 
who to call for details? Call 
1-800-582-SAAB Ext. 223 for your free 
Saab Excursion kit or visit our site at 
http://www.saabusa.com. 


Teva 
Teva the sport sandal - free your feet. 


Your mind will follow. 1 800 FOR TEVA. 


Look here each month for information on how 


Accent Worldwide http://www.accentsoft.com 
AGFA http://www.agfahome.com 

Apple http://www.mission.apple.com 

Armani Exchange http://www.armaniexchange.com 


Bayside Distribution http://www.bandwblueroom.co.uk 


BMW http://www.bmwusa.com 

Canon http://www.usa.canon.com 

CMP http://www.techweb.cmp.com 
ComputerWorld http://www.computerworld.com 
Connectix http://www.connectix.com 

Corel http://www.corel.ca 

Creative Labs http://www.creativelabs.com 
Digital http://www.DEC.com 

Dodge http://www.chryslercars.com 

Easy Photo Reader http://www.easyphoto.com/storm/ 
Encyclopedia Brittancia http://www.eb.com 
Epson http://www.epson.com 

E*Trade http://www.etrade.com 

Excalibur http://www.excalbbs.com 

Excite http://www.excite.com 

Fujitsu http://www.fujitsu.com 

Global Village http://www.globalvillage.com/fp9/ 
Healthgate http://www.healthgate.com 

Hitachi http://www.hitachipc.com 

HP PC's http://www.hp.com 

IBM http://www.ibm.com 

IDT http://www.idt.com 

InfoSeek http://www.infoseek.com 

Interactive Imaginations http://www.riddler.com 
Kenwood http://www.kenwood.net/ 

Kingston Technologies http://www. kingston.com 
Land's End http://www.landsend.com 

Luckman Interactive http://www.luckman.com 
Macromedia http://www.macromedia.com 
Media 100 http://www.media100.com 

Microsoft Recruiting http://www.microsoft.com/jobs 
Motorola http://www.motorola.com 

New Balance http://www.newbalance.com 

Nine Co. http://www.bingoclub.com 

Nortel http://www.nortel.com 

NYNEX http://www.nynex.com 

1-800-Music Now http://www.1800musicnow.mci.com 
Olympus http://www.Olympusamerica.com 
Osborne McGraw Hill http://www.osborne.com 
Photodisc http://www.photodisc.com 

Pipeline USA http://www.usa.pipeline.com 
Platinum http://www.platinum.com 

Powerbar http://www.powerbar.com 

Quantum http://www.quantum.com 

RCA Records http://www.dmband.com 
Robertson Stevens http://www.rsco.com 

S.H. Pierce http://www.posterworks.com 

Saab http://www.saabusa.com 

Saturn http://www.saturncars.com 

Sega http://www.segaoa.com 

Sharp http://www.sharp-usa.com 

Siemens-Rolm http://www.siemensrolm.com 
Stolichnaya http://www.stoli.com 

TW Interactive http://www.returnfire.com 
Toyota Motors of America http://www.toyota.com 
U.S. Robotics http://www.USR.com 

US Web http://www.usweb.com 

UPS http://www.ups.com 

UU Net http://www.uu.net.com 

Volkswagen http://www.vw.com 

Woollongong http://www.woollongong.com 
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Fujitsu Computer 
Products of America 

MO. It’s the floppy of the future. 

It's faster and smaller than CD-ROM, 
has the capacity of 160 floppies 

and is extremely affordable. For infor- 
mation on Fujitsu’s DynaMO 230 
Portable Magneto-Optical Drive, call 
1-800-898-1455. 


Hitachi 


For mobile professionals who require 
remote communications capabilities, 
Hitachi offers full featured, high perfor- 
mance computers, with the quality 
and reliability expected from the 
world’s largest electronics company. 


1-800 Music Now 

Visit the site today and get the music 
you want online. You Click. You Listen. 
You Like. You Buy. It’s that simple. 
http:// www.1800 musicnow.mci.com 


Saturn 

Take a look at the new coupes, sedans 
and wagons, locate your closest retailer 
or see the new ЕМ1, the first electric 
vehicle coming this fall. 
http://www.saturncars.com 


Toyota 

What's a RAV4? What's your driving 
dream? What's your favorite road tune? 
And what do you do in a 
PhotoBubble™? Visit @Toyota and let 
the truth be known... 
http://www.toyota.com/rav4/. 


Romer 


4150 Keynes to suppose that growth had 
its limits. Instead, these new technologies 
create increasing returns, because new 
knowledge, which begets new products, is 
generated through research. There's a sec- 
ond benefit from increasing returns — falling 
costs. With a technology product, say, a new 
program like Windows NT, it becomes cheap- 


for something when it cost the company 
barely anything to produce? Here’s where 
Romer ultimately runs afoul of classical 
theory. Old-school economics assumes that 
companies charge for a product exactly what 


it cost to manufacture or harvest the last unit. 


If that were the case, software firms would 
hand out their goods on every street corner. 
But when industries have huge research 

costs and low production costs, they tend 


Romer believes we constantly underestimate 
how many ideas remain to be discovered. 


er and cheaper to produce each new unit. 
Factoring in research costs, the first copy of 
Windows NT may have run Microsoft US$150 
million. But each copy produced after that 
was essentially free. 

Early software pirates understood this 
property of software intuitively when they 
passed copies of WordPerfect or Lotus 
among friends. The reasoning was, why pay 


to evolve toward what economists call a 
monopoly - a situation where companies 
charge more for their goods than what it 
cost to produce the last unit."If you forced 
anyone in the world of ideas to sell their 
product at the cost of producing the last 
unit, they'd go bankrupt," says Romer.His 
appreciation of the role monopolies plays 
in the economy lands Romer in the neo- 


Schumpeterian camp – named after Joseph 
Schumpeter, who almost 50 years ago recog- 
nized the importance of monopolies in capi- 
talist societies. 

Problem is, a monopoly isn't supposed to 
happen according to classical economics. In 
Ricardo's insular world, competition is per- 
fect: many small firms compete against each 
other, but none is able to set prices; the cost 
of entry into the market is nil; and prices 
reflect the cost of production. But the eco- 
nomics of high technology shatter this con- 
venient scheme. Because the cost of research 
is so steep, the price of market entry is often 
enormously high. As a result, big firms often 
slug it out, and by simultaneously trying to 
fund new discoveries while paying for old 
ones, they charge far more than the cost of 
production.The economics of monopolistic 
competition, as it has been branded, is the 
economics of the technology age. 

But there's a big conundrum for monopo- 
lies and monopolistic societies. What price is 
the right price to charge for a new idea, for a 
new software tool? The classical notion of 
price-setting worked well. More often than 


not, demand equaled supply; and 218» 
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4217 competition kept suppliers from 
charging more than consumers would pay. 
This classical understanding of pricing pro- 
vided the ideological cover for market 
economies to flourish. For more than 200 
years, laissez-faire economists have admon- 
ished kings and presidents — often bent on 
controlling the economy’s mood swings — to 


advocates revamping patent and copyright 
laws to limit the control companies can 
exert over new technologies. The balance, 
he hopes, will provide enough incentive for 
companies to pursue new technologies and, 
at the same time, allow other individuals and 
companies access to the ideas that flow from 
research. 

Romer aligns himself with Clinton admin- 
istration antitrust advocates who have 


How do you set a price high enough to spur 
research but low enough to encourage use? 


simply set property rights and let the market 
determine prices. In effect, capitalism will 
take care of itself. But everyone assumed 
that monopolies would rarely arise. And if 
they did, most agreed, the government 
should step in. So now what? 

If our goal is simply to encourage the 
production of new bitstreams, Romer says, 
prices must be set very high. But, he asks, 
what's the right price to make sure a new 
bitstream is used efficiently? "You can't 
overuse an idea. Anybody in the world who 
can benefit should be free to use it,” he says. 
"So the right price is zero." To promote eco- 
nomic growth, policymakers want to encour- 
age the development and diffusion of new 
ideas - what economists call"nonrival 
goods." They're nonrival because they can be 
used by everyone at the same time. Software 
is a nonrival good because it can be copied 
endlessly - at essentially no cost - and be 
used Бу many people at once. So there's a 
deep economic problem to solve - setting a 
high price to encourage research but a low 
price to encourage use. 

"The economic problem," Romer says,"is 
really about configuring all our institutions 
so that we search efficiently through this 
space of possible ideas, finding better and 
better ones." Here Romer's technological 
economics turns into a set of policies for the 
technological age. He believes that compa- 
nies must derive some monopoly profits for 
taking the risk to develop new ideas. In fact, 
without the incentive of capturing such 
profits, he concludes, companies would not 
engage in research. But Romer also supports 
government funding for basic research and 
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sought to limit the scope of some patents on 
the grounds that they impede innovation. Не 
buys Borland International Inc.'s argument, 
for instance, that Lotus's copyright on menu 
commands was too broad, preventing rivals 
from inventing Lotus-compatible programs 
(see Updata, page 92). But he isn't so sure 
that Microsoft should be hammered by 

trust busters yet."The crucial question with 
Microsoft," he adds,"is whether it has 
reached the point of stifling creativity and 
slowing the discovery of new ideas. | don't 
think that has been demonstrated yet." 

More important, though, Romer warns 
that governments must pursue intelligent 
technology policies. Given his doctorate 
from the University of Chicago, home to 
Milton Friedman and free market economics, 
it's no surprise Romer's still a free-marketer. 
He opposes the kinds of handouts to indus- 
try the federal government's Advanced Tech- 
nology Program has spearheaded."You don't 
want pork barrel programs to get in the way 
of effective economic outcomes," he warns. 
At the same time, he believes it's vital that 
government supports basic research, the 
birthplace of ideas. 

Romer suggests concentrating funds on 
universities, both to stimulate basic research 
and to create cadres of highly educated peo- 
ple who will fan out into the economy and 
generate new technologies.He is particularly 
disposed to the idea of bankrolling graduate 
students with free-floating fellowships — 
rather than research assistant positions — 
that would allow them to follow market 
signals and study areas where demand for 
their skills set is likely to be greatest. With 


Bi 


such fellowships in place, Romer argues, we 
could avoid problems such as the current 
glut of physicists. (Federal funding has 
poured into physics departments to attract 
students, but there are precious few jobs for 
physicists once they graduate.) Far better, 
Romer says, to let students backed by fellow- 
ships choose to study something like elec- 
tronic engineering, where industry demand 
is high. 

While Romer’s recommendations about 
technology policy remain open to stiff 
debate, his ideas about how economies 
grow have been so powerfully argued that 
there are few detractors. These days, the 
arguments are on the margins. Some econo- 
mists, for instance, dispute the importance of 
Romer's thesis when it comes to developing 
countries. They hold that if poorer nations 
such as India manage to educate their popu- 
lations and accumulate more capital, then 
growth will automatically follow. 

Not so, Romer argues.To develop success- 
fully, countries must be open to new ideas 
and capture the benefits of the latest tech- 
nologies.The only logical path, he suggests, 
is to embrace free trade and encourage 
investment by large corporations.These 
companies will then bring the necessary 
knowledge of industrial organization, inter- 
national markets, and product differentiation 
to allow developing nations to become truly 
global players. Romer's theory hints at an 
unexpected benefit of free trade: access to 
new ideas. 

However this argument shakes out, 
Romer's place in economic thought is secure. 
Some even say a Nobel Prize is within reach. 
"He must be on many people's short list," 
says Solow. Romer, meanwhile, would rather 
that people measure his work this way:"l 
hope my contribution is to change the world 
a little bit," he says."To help people under- 
stand the way it works." What attracted him 
to physics - that search for “small-t truth,” as 
he puts it - motivates his ongoing work in 
economics."There is a real world out there, 
and | want to get the right answers." 

Equally, Romer wants the world to know 
that economics isn't necessarily a dismal 
science. Despite all the discouraging facts 
economists routinely dredge up, he wants 
people to realize "there's a little corner of 
economics where a sense of wonder about 
what is possible still exists." And the man 
sitting in that corner is Paul Romer. m m m 
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The 1996 
TOYOTA 
CD-ROM 


Think of it as a portable showroom. 
You provide the computer. It follows. 
Every Toyota Car, Truck, SUV, RAV4 or Van. 

Specifications. Dealer locations. It’s got it. 
Virtually explore the models in any color, from 
any angle, inside and out. No hurry. No hassle. PC or Mac.® 
For your free disc, just call 1-800-GO-TOYOTA, or order on-line at 
http://www.toyota.com/horn/media. Go ahead — take it for a spin. 
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I love what you do for me 


1996 Toyota Motor Sales, U.S.A., Inc. 
Buckle Up! Do it for those who love you. 


How fast can you 


download your free 
high-res image? 
Yes we said free. 
Try the PhotoDisc™ 
Web site and get a 
free high-res image 
(drum scanned, 
royalty free, 
valued up to $79). 
Choose from over 
15,000 images. 
Not on the Web? 
Call 1 800 633 3754 
or 206 441 9355 for 
our free WebStart CD. 
Both offers expire June 30, 1996. 


PhotoDisc. A Better Way to Get the Picture™ 
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Message 36: 

Date: 6.1.96 

From: <nicholas@media.mit.edu> 
То: «Irewired.com» 

Subject: 


The question I’m asked most often is “Will 
the information rich get richer while the 
information poor get poorer?” My answer 
15 "No." But that reply may be too quick 
and simple. 

If you agree that the Net will have a 
billion users by the turn of the century, you 
probably have also assumed that the major- 
ity of these users will be in developed 
nations. After all, of the roughly 10 million 
host machines that exist today, more than 
half are in the United States. Many of the 
rest are in G7 nations. In fact, the 50 least- 
developed countries of the world - those 
with less than US$500 per capita GDP - 
currently sport 23 host machines. (Curiously, 
19 are in Nepal.) My point is that the infor- 
mation rich today are indeed rich and the 
information poor are indeed poor. 


With the Internet, kids can teach 
other kids around the world. 
Reasons for being able to read and 
write will become obvious. 


But this will change. Consider a country 
like Malaysia, where the people value edu- 
cation, and the government, albeit slightly 
despotic, promotes development in a grand 
way. At the moment, there are 20,000 Inter- 
net users in Kuala Lumpur, a number that is 
growing by 20 percent each month. At this 
rate, all of Malaysia (some 19.1 million peo- 
ple) will be online by 2000. So far, we haven't 
been counting these people in our billion 
users calculation. And Malaysia is not the 
only country growing at this rate. 


Gung-hoism 

Consider the most gung-ho person in your 
neighborhood, the one who enthusiastically 
embraces trash collection, babysitting, and 
a host of other local civic projects. The 
neighbor who comes to mind is probably 
the newest arrival. Said another way, the 
most devout among us are frequently those 
who have most recently converted. We're 
all familiar with new email users who go 
berserk and swamp us with interminably 
long and chatty messages. This can happen 
on a global scale and is something to pon- 
der when you realize that India and China 
represent more than 2 billion people. But 
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The Next Billion Users 


the difference between using computers for 
email and, for example, primary education is 
that the former may be an infatuation while 
the latter can provide an everlasting square 
meal of digital nutrition. 

In general I’m very optimistic, especially 
about the developing world rapidly "becom- 
ing digital." Almost half of the populations 
of developing nations are under 20, in con- 
trast to less than a third in developed coun- 
tries. Typically, this youth corps is considered 
a liability. But given the existing base of 
people, a large youth population is an asset 
as nations move forward, particularly in 
countries where older members of society 
are less literate. 

We all know that kids take to computers 
as they do to language, and that given the 
chance, they will jump into the digital world 


with passion, delight, and abandon. When 
PCs were only "personal computers," educa- 
tional opportunities – especially in the 
developing world - were limited by the 
amount of software "second guessed" to be 
appropriate. With the Internet, this changes 
dramatically. It's no longer necessary to plot 
every step in advance. Kids can teach other 
kids around the world. Reasons for being 
able to read and write will become obvious. 


Two fixable problems 

You're probably saying, Sure, Nicholas, we 
love the idea of developing countries jump- 
ing into the digital age, but what about the 
problems of communications and cost? In 
developing countries the telephone sys- 
tems are not just dilapidated, scarce, and 
poorly run, they're also outrageously expen- 
sive monopolies that, in almost every 
instance, are state owned. It is often difficult 
to tell if a lousy system is a result of a shab- 
by infrastructure, an inefficient — even cor- 
rupt - civil service, or both. 

For these reasons, it would be great to 
pull away from such earthly flaws and use a 
grid of low-orbiting satellites — like Iridium 
or Teledesic - to link the schools of the 


A20 


developing world. At least it is possible 
- without digging up Africa or managing 
100 different phone companies. 

Access to low-cost computers seems 
more difficult. As we press machines into 
harder duty and make them more sophis- 
ticated, we sometimes forget that for some 
people simple equipment is much better 
than none at all. A 386 laptop - perfectly 
serviceable for Net connections, word- 
processing, and graphics - can be built 
today for under $250. That's important. And 
backing away from hardware expectations 
is not the only issue; trimming our operat- 
ing systems is even more vital. Windows 95 
makes no sense in most of Africa. A svelte, 
stripped-down version is needed so that 
memory demand, among other things, is 
modest. When that happens, the next billion 
users may not be composed of our digitally 
homeless middle-class relatives; rather, a 
totally new group of young, eager minds 
from “elsewhere” may emerge. 


A call for a school corps 
We now need at least 500,000 young men 
and women from developed nations who 
are willing to spend a year in the develop- 
ing world as part of a school corps - like the 
Peace Corps. These young people would be 
a resource for more than 100 children each 
(a conservative figure) within the 48 coun- 
tries considered by Unesco as the “least 
developed.” Universities would be wise to 
support such an initiative by offering acad- 
emic credit for a new kind of junior year 
abroad. Believe me, most students would 
gain far more from teaching 6-year-olds 
in Africa than in the classroom at home. 

Running such an effort would cost about 
as much as a few F-15s. The problem is not 
money, but how to do it. Under whose aegis? 
Unesco is too politicized, and the World 
Bank would want its money back. It may 
be time to create a new United Nations for 
cyberspace, an organization with a five-year 
half-life to make the digital world imme- 
diately available to everyone. It cannot be 
done country by country - governments 
move so slowly, and most are run by the 
digitally homeless, anyway. 

Something very new is needed. If you 
have a good idea, speak up. Use the email 
address above. Seriously. шош ш 
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You Сап Bat 


Those Baby Blues 
Alt Over 


The Internet. 


Actual photo from 
Color QuickCam 


1-800-571-7558 or www.connectix.com 


Introducing Connectix Color QuickCam, 
the camera and software that lets you use your 
computer in fun ways at home, business and on 
the net. Send personalized cards. Add images 
to business reports. Videoconference with 
additional software. Spiff up your web site. 
Get Color QuickCam for under $200’. 
Just plug it in, install the software and start 
taking brilliant color pictures 
and video on your computer. 
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‘Estimated retail price 
after *30 rebate 


Now You Can With Color QuickCam 


For Windows and Mac platforms. Available wherever computer products are sold. QUICKCAM 
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